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Farval spray 
lubrication 
system 
keeps A-C ball 
mill running 
smoothly 


Inspecting the new installation of a 
Farval spray lubrication system on an 
Allis-Chalmers ball mill at Marquette 
Cement Company's Milwaukee plant 
is Erv Klovers, project engineer at 
Allis-Chalmers. 

Mr. Klovers’ task was to find an eco- 
nomical and dependable lubrication 
System to guard the large diameter, 
wide-faced gears that power the ball 
mill. So he contacted Farval and 
together we designed the original spray 
lubrication system for ball mill gearing. 
It was completely flexible in arrange- 
mentand position—fit his requirements 
to the letter—showed savings in both 
lubricant and labor costs. 


With Farval, gears can be sprayed with 
the proper lubricant in any amount 
specified, as often as necessary—with- 
Out waste Or mess. 


Hooked up to existing compressed air 
sources, Farval Spray Valves deliver 
the lubricant to tooth surfaces 
through controlled air delivery. Large 
porting in Farval Dualine valves ensure 
correct lubricant supply with minimum 
pressure-drop and very minimum 
grease separation. 


This simple, inexpensive but thorough 
lubrication system can help you cut 
maintenance costs as it has for hun- 
dreds of others across the nation. See 
whata Farval system can do for you by 
asking for Bulletin 26-S. Write The 
Farval Corporation, 3279 East 80th 
Street, Cleveland 4, Ohio. 


KEYS TO ADEQUATE LUBRICATION 
Wherever you see the sign of Farval 
—familiar valve manifolds, dual 
lubricant lines and central pumping 
station—you know a machine is 

being properly lubricated. 


FARVAL—Studies in Centralized Lubrication No. 231 


Affiliate of The Cleveland Worm & Gear Company, 


Industrial Worm Gearing. in Canada: Peacock Brothers Limited. 
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The TPJ is a sheet-fed offset press which converts 
from printing two colors on one side of the sheet to 
one color on both sides of the sheet. it can be 
switched from one to the other in a matter of minutes 
It operates at high speeds and prints sheets up to 23 
x 36 


These were chosen for several reasons, the principal 
one being that dimensional and squareness toler 
ances do not have to be held as close when using 
the Unibal, as any misalignment is compensated for 
automatically. The Heim Unibal has a single ball See ae eS ee eS ee eee 


where Unibal Rod Ends were chosen t 
rotating in bronze raceways housed in an outer ee ee ae 
member or cartridge. The single ball has ee eemearerer: Ver 
universal motion to correct misalignment 

... the larger surface supporting area offers 

greater load ratings for substantially 

smaller dimensions . . . assembly is simple 

and fast .. . there is a wide choice of sizes 

in both male and female types. 


this applicat 


Heim bearings are sold through the coun } 
try’s leading bearing distributors. Write for ortions of the side guide operating mechanism show 
complete catalog and/or engineering help saihsaat daihadilinia tas & tae aan te cs Eodniemiorn Gentine 


THE HEIM COMPANY 


rREGtETtE LO, CONNECTICUT 


SPECIFY HEIM UNIBAL SPHERICAL BEARINGS AND ROD ENOS FOR ALL PUSH-PULL AND LINKAGE APPLICATIONS AND WHERE MISALIGNMENT MUST BE MPENS 
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Power Plant Ducts 
Demonstrate Corrosion 
Resistance, Strength, 
Low Cost of Armco 
ALUMINIZED STEEL 


These king-sized ducts made of Armco’s special 
hot-dip aluminum-coated steel demonstrate its ad- 
vantages wherever corrosion resistance must be 
combined with strength at low cost. 

Based on previous experience with ALUMINIZED 
STEEL, here’s why Detroit Edison engineers speci- 
fied this two-in-one metal: 


eliminates cost of painting 

e reduces heat loss because of its heat reflectivity 

e provides high strength and rigidity 

e reduces maintenance expense 

¢ costs less than other metals with comparable properties 


PROVIDES “COMPETITIVE EDGE” 

Wherever you need a sheet steel for outdoor service, 
ALUMINIZED STEEL Type 2 can give your products 
sales advantages at a cost that can put you a step 
ahead of your competitors. Manufacturers of farm 
equipment, building products, truck bodies, roofing 
and a wide range of industrial and consumer prod- 
ucts are using the material effectively. 

For complete information on Armco ALUMI- 
NIZED STEEL Type 2 and its companion grade, 
ALUMINIZED STEEL Type 1, (used for resistance 
to a combination of heat and corrosion), just fill 
out and mail the coupon. 








ALUMINIZED STEEL air ducts in Detroit Edison’s huge River Rouge Power 
Plant provide superior performance at low cost. 


ARMCO STEEL CORPORATION, 2498 Curtis St., Middletown, Ohio 


Send me information on Armco ALUMINIZED STEEL We 
New are considering it for 
Steels are 
born at 
Armco 


ARMCO STEEL 





Armco Division * Sheffield Division * The National Supply Company * Armco Drainage & Metal Products, 
Inc. * The Armco International Corporation * Union Wire Rope Corporation »* Southwest Steel Products 
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New Standards for Gears * 46... LD Martin, gear 
| t publication of t 
standard 


ommercial 


Aluminum Gives Strong Stainless 


Design Features in New Products 


Vacuum-formed Plastics 


Sound-testing at 
150 Db 


Before Selecting a Fhp Motor 





20 Simple 


DESIGN FILE ; . 
Locking Devices 








More on Swivel Joints 


Interesting to Note.... Editorial 
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The Engineering Week Catalogs and Bulletins 
Coming Events . ba Design Abstracts 
Reader to Editor..... New Books 


Design Perspectives 





You can make significant 
cost savings with premium V-belts 
reinforced with DACRON 





MOTOR SHEAVE 
10 p.d V-BELTS TOTAL 

5 standard C144 | COST 

“Matched Belts” $150.76 


MILL SHEAVE 
20 p.d., 5C groove 
Width of sheave—5.375” 


5C groove 
Width of 
sheave—5.375” 


$48.00 


« twas oe 


MOTOR SHEAVE 
10 p.d MILL SHEAVE V-BELTS 
20 p.d., 4C groove 4 premium C144 
Width of sheave—4.375” | ‘Matched Belts” 


4c groove 
Width of 
sheave—4.375” 


$32.62 $54.03 $52.72 





Mus 4 


LOWER INITIAL DRIVE COST. Right from the start, premium 
V-belts reinforced with Du Pont ‘“‘Dacron’’* polyester fiber 
save you money! These belts offer greater horsepower ca- 
pacity, a more compact drive that’s easier to maintain. 


LESS MAINTENANCE, REDUCED INVENTORY. Even whencom- 
pared with tough fibers of a high tenacity rayon V-belt cord, 
“‘Dacron”’ proves far stronger. In belts, this means less 
stretch, minimized matching problems and lowered inventory. 


“LASTED 52 TIMES LONGER than regular V-belts,’’ reports 
a user of premium belts made with “Dacron’’. The rugged 
wearability of ‘“‘Dacron’’ fiber extends belt life . . . permits 
continuous use without costly take-up for belt adjustment. 


Premium V-belts reinforced with ‘‘Dacron’”’ are 
ideal for high-impact or shock-load drives, yet last 
far longer than ordinary belts. In a typical instal- 
lation, 5 premium belts reinforced with ‘““Dacron’”’ 
did the work of 7 conventional belts. Important 
economies resulted, too—through longer belt life 
and by reduction of the number of belts and sheaves. 


In standard V-belts, too, the stability of “Dacron” 
practically eliminates matching problems. . . per- 
mits smaller belt inventories. 

Check the cost-saving advantages of premium 
or standard V-belts reinforced with ““Dacron’”’ for 
the next drive you design or install. Du Pont makes 
the “Dacron” used by belt manufacturers in pro- 
ducing their finest-quality belts. E. I. du Pont de 
Nemours & Co. (Inc.), Textile Fibers Department, 
Wilmington 98, Delaware. 


*““Dacron”’ is Du Pont’s registered trademark for its polyester fiber. 


REG. U. 5. Pat. Off 


BETTER THINGS FOR BETTER LIVING . THROUGH CHEMISTRY 


V-BELTS REINFORCED WITH “DACRON” transmit more horsepower ...stand greater shock loads... give 


longer flex life... give greater opportunities for machine-design improvement. 
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ALBERT HAUPTLI publisher 


ELMER J TANGERMAN editor Interesting To Note eee 


ROBERT W CARSON managing editor 


ROBERT E ABBOTT senior associate editor Merry Christmas 
RICHARD M KOFF senior associate editor 
With thoughts of missiles, rock 
PAUL N ANDERSON associate editor ets and sugar plum Martians danc 
JOHN KOLB associate editor 
NICHOLAS CHIRONIS associate editor 
FORD R PARK associate editor sters, the meaning of Christmas i 
ROBERT S PRENTISS associate editor slowly 
ANNESTA R GARDNER associote editor ] ] 
ove We\ ‘ hard 
WILLIAM GILMAN associate editor — howe cr, art director Ric a 
FRANKLIN D YEAPLE associate editor Rooman has tried to capture the 
JOSEPH J KELLEHER associate editor 


ing through the heads of young 


being forgotten. On our 


traditional Christmas tree orna 
ment reflecting the present while 
B=NEDICT A LEERBURGER, JR assistant 
DOUGLAS C GREENWOOD assistant editor 
PHYLLIS B SWEED assistant editor We have long had the symbolic 
DORA K MERRIS assistont editor 
HERBERT KEE assistant editor oO : aise 

CHAmAEE 3 UENEEN exetetned ete: ing Christmas with light is one of 
our oldest holiday traditions. How 
FELIX GIORDANO Detroit ever, the Christmas lights that wer« 
JACK MEYER Los Angeles 
SETH PAYNE Washington 


leaving the door to tomorrow ajat 


crnaments and fir trees. Celebrat 


once wax candles and are now elec 
tric bulbs, soon will have their current supplied by atomic 


RICHARD E ROOMAN art director crators 
E G LOADER assistant ort director Though it was the early Christian churches that first bl 
ANGELA M GIACIN tant . 1 
eee with Christmas candlelight, Martin Luther added the candl 

Oo Oo | 
NORMA J VAN NESS production supervise i tree and a custom began. An old French legend tells us that a 


LILLIAN M WITHAM assistant small flame by the Christ Child’s manger was kept aglow 


robin flapping its wings. The hght led shepherds 
JOSEPH KERR consulting editor 


ROBERT E BRUCKNER consulting editor glowing heat kept the Child warm—and the robin’s breast 

red forever 

DEXTER KEEZER director, economics dept Some Yuletide traditions had strong opposition. When Ol» 

GEORGE B BRYANT, JR Washington 

DONALD MacDONALD Detroit 

WILLIAM G MELDRUM Cleveland looked askance at the gay and noisy celebration that had becom« 

STEWART W RAMSEY Chicago 

maa log \ huge tree, chopped down with much merrymaking an 

MICHAEL J MURPHY Los Angeles burned throughout the holiday, had been the focus of 

RAY BLOOMBERG Seattle 

pomtenyren: no peg which had also taken place in late December That 

JOHN WILHELM editor, world news for Oliver—he banned Christmas as “immoral sun-w 
JOHN TUNSTALL London 
JOHN SHINN London . 
ARTHUR ERIKSON Poris Follow the Painted Poles 
GENE DI RAIMONDO Milan 
RAYMOND SHAH Zurich 
WILLIAM COUGHLIN Aeccow More than 1000 manhours go into the detailed 
ONNIC M MARASHIAN Beirut each roadmap now in the glove compartment of your cat 
PETER WEAVER Mexico City 
JOHN PEARSON Coracos 
SILKE BRUECKLER Bonn or perhaps a backwoods road will meander to the left inst 
JIM MORRISON Bonn the right 
SOL SANDERS Tokyo 
JOHN YAMAGUCHI Tokyo 


Cromwell and his Puritan followers came to power in 1644, th 


a Christian custom. They were particularly incensed over the Yul 


revelry since the pagan sun-worshipping rites of ancient 


where on each map is a mistake It mav be a misnamec 


hese do not reflect carelessn but are 
intentionally to trap any competitive mapmaker wh 
easicr to copy an existing map rather than undertake his own 


STANLEY J ALLING associate publisher plotting methods. Once a cartographer gave his own name, spelled 
PHILIP G WEATHERBY advertising sales manager backwards. to an iInconspicut us, unlabe led lake i 1 mean rt iden 
P F PRITCHARD manager, market research 

ROBERT C MATTOON circulation manager (Continued on page 
C C KANE reader service manager 


RUSSELL T DOUGLAS business manager 
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for each electrode 


assembly — through use of Anaconda extruded copper 


shapes — helped Frank C. Cheston Co. add replaceable 


contact feature in its line of electric rivet heaters. 


Electric rivet heaters are tough, simple machines that 
have tor years been saving time ind money in riveting 
operations. But Frank C. Cheston Co., Newark, N. J 
Saw a chance to save its customers some money In 
maintenance, too, by making electrode-assembly con 
tacts easy to remove tor resurtacing or replacement 
Originally these contacts were integral with the 
laminated copper conductor forming a one-turn sex 
ondary in the step-down transformer. In redesigi 
only parent blocks | it left ire welded t 
maductor. Contact shoes 2 and 3 whicl 
precisely with parent blocks for unimpaired cor 
tivity, are easily removed by unbolting 
Machining pieces 1, 2 ind ) from copper bar st 
high that the price of the heater wo 
ome unrealistic. American Brass specialist 
, d and precisely shaped extrusior 
onductivity copper were produced, fron 
| tions are cut lolerance were 
ices finer than with machining—and « 


ssembly were ut $70 


Close up of a 5-electrode Cheston electric rivet heater with the new Cheston electric rivet heater in use showing how step design of 
removable contact feature for easier maintenance. Savings from us¢ upper contact (2, in illustration above, left) makes it easy to he 
of Anaconda extrusions enabled Cheston to include this new fea- both long and short rivets. Contacts are opened by foot pedal an 


ture at practically the same price as heaters of previous design contact pressure is maintained by springs seen just above the peda 


] 


& rvinG shop costs may be easier than you think. Take 
4 a tresh look at the way you're making metal parts 


Make a note of any part you suspect might benefit by the DIE-PRESSED FORGINGS - SPECIAL-SHAPED TUBES 
use of extrusions, special-shaped tube, die-pressed forg EXTRUSIONS - FABRICATED METAL PARTS 


ings, etc. Then call in your American Brass Company 
‘ products of 


representative and talk it over with him. He will see 
that your problem gets to the right Anaconda technical 
specialists promptly and will expedite the answer. Or 
write; The American Brass Company, Waterbury 20 
Connecticut. In Canada: Anaconda Brass. Ltd.. New 
Poronto, Ontario. 
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Interesting to Note... . (continued) 


tifving the map. The name stuck and is now on all 
maps as the lake’s official name 

\ new twist in mapmaking is the authentic 3-D maps 
of geographical areas and Civil War battlefields. These 
resulted from a government-sponsored project to make 
pre-printed, colored plastic relief maps during the second 
world war. It was found that by vacuum-forming pre- 
printed plastic sheets a 3-D map could be produced which 
was quite accurate. This same vacuum-forming process, 
described on page 56, now accounts for about 60 million 
pounds of sheet plastic per year. Although plastic con 
tour maps may be fine for military purposes, they would 
be far too awkward to fit in a glove compartment. We'll 
have to stick with the multicolored 2-D maps obtainabl 
at the local gas station. 

Although mapmaking dates back 4500 years the famil- 
iar touring map is only as old as the automobile age. 
Che first road map appeared in the Chicago Times-Herald 
in 1895. A Thanksgiving Dav auto race was to be held 
from Jackson Park to, Waukegan and the newspaper 
printed a multi-colored map showing the route the 
racers would take. Naturally, roadsigns or route markers 
were unknown so the driver would be guided by a note 
on his map saying “Chicken farm” or “red barn.” In 
1905 the Hartford Rubber Co published a guidebook 
describing how to motor about the country. It con- 
tained maps along with text and used photos to indicat 
complicated intersections 

\bout this time the Rand McNally Company started 
printing roadmaps with routes marked to correspond with 
cardboard symbols it placed on telephone poles. It 
sold maps using the slogan “Follow the Blazed Trail” 
until the cardboard signs began appearing in more boys’ 
bedrooms than on poles. Symbols were then painted 
on the poles and the slogan changed to “Follow th« 
Painted Poles.”” By 1913 the Gulf Oil Co sent its cus 
tomers 10,000 free maps as a promotion scheme. The 

eht on and three vears later thev were giving 
wav 16 million 


Locked 
With a es 


Bang 


Ever since the first man had his first possession h« 
had to find a wav to Keep it secure. How he developed 
the lock and key is not known, but archeologists have 
unearthed locks dating back to igvpt 4000 years ago 
Amazingly enough, these oldest locks are similar in 
principle to the modern pintumbler cylinder lock devel 
ped in 1868 by Linus Yale, Jr The early i. gyptian 

pe” lock remained popular until 1192 AD when King 
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Richard the Lion-hearted pla d a wood 
vitae) on the gate of the Holy Sepulch« 
600 vears, millions of pilgrims flocked to Jerusal 
kneel and kiss the lock 

Greek locksmiths made it possible for a door 
locked or unlocked from either side but made k 
big that they had to be carried over the shoulder 
mans incorporated the Egyptian principk Be 
they wore pocketless togas, they wore their } 
their fingers in the shape of “ring keys.” ‘Ther 
been and are today a great manv devices for locking 
object to another (p 66) or k eping a doo 
from being opened by unwanted person 

One of the most interesting locks 
gun lock pictured here. It’s now in th 
lection and was used 150 years ago a 


One of the percussion caps seen lying 


was inserted through the rectangular hol 
right-hand portion of the lock. Wh 
turned the doorknob, a trigger within the | 
the percussion cap with a loud report. Not 


escape chamber at the top right-hand 


This would still be a useful id 


Get a Horse 


Back when motoring was beginning to put th 
back to pasture, the early cars were exactly what 
claimed to be—horseless carriag¢ An engin 
the familiar carriage body and called an auto 
of the early pioneers, George B. Selden, 
internal combustion engine on the front 
backwards, the axle was simply turned 180 
drive is still with us—its being adopt 
Truck Co and is pictured on page 55. Son 
makers advertised that bv ac ding 
ou could convert your horsed 
iuto-cal 

Becaus« 

keep the 
DOWCT SOUTCC 
front. The first te 

1 power-in-th 

car was Ran 
som I Olds ot 
Lansing, Mich. He 
built a steam 
that looked lik 
surrev with a bork 
m tli 


tank of w 
+0 miles on a fallin 
of kerosene. Old 
uid, “it never | 
or bites, ne 
n long run 

er sweat 


1 the 


R 


on 


Benedict \ Leer mrect 





Weldability—weiaing is the only technique 


that we can use to join two pieces of metal so that 
they act as a single piece of metal. 

Not all metals. Steel stands alone as the most 
weldable of all practical metals. Not all steels, but 
most of them can be welded without any sacrifice of 
strength or elastic behavior. More than that, steel 
can usually be welded without special precautions, 
without critical timing procedures, without excessive 
heat input, without elaborate and corrosive fluxes, 
without color change in the base metal, and with 
little danger of cracking. Welding engineers deserve 
most of the credit for the fact that steel can be 
welded so easily. With their help, steel producers 
have made many important break-throughs. 

Before the 1930’s, carbon and manganese were the 
main strength-producing elements in steel. Designers 
wanted stronger steels so they could build lighter 
structures—and they wanted to weld these steels 
because there is no lighter fastening system. But as 
the carbon content was raised to strengthen the 
steels, the weldability decreased and designers were 


handicapped because they had to fasten “light- 
weight”” high carbon steels with heavy rivet and 
gusset-plate assemblies. 

In 1933 United States Steel introduced the first 
low carbon, high-strength, low-alloy steel—USS Cor- 
TEN Steel—and later USS Tr1-TEN Steel. Both steels 
achieved 50,000 psi minimum yield strength with 
alloying elements other than carbon, and could be 
welded with normal procedures. The world of alloy 
steels was brightened, too, with the introduction a 
few years ago of USS “‘T-1” Steel, a constructional 
alloy steel combining tremendous strength (100,000 
psi min. yield strength), toughness and weldability 
without requiring preheating or stress relief. 

No matter what combination of properties you 
desire in a steel, there is a weldable steel that will do 
the job. In fact, there is theoretically one best steel 
for any application, and it can be selected from our 
family of Steels for Design: Carbon, High Strength, 
Alloy and Stainless. If you could use help in finding 
it, check United States Steel, 5 William Penn 
Place, Pittsburgh 30, Pennsylvania 


United States Steel Corporation « American Steel & Wire « Columbia-Geneva Steel + National Tube it t t | 
Tennessee Coal & Iron « United States Stee! Supply « United States Stee! Export Company ni e a es ee 














Lower Left— Problen esign butt-we fittings for high-press 


ind gas lines ition ‘ i USS Tri-TEen Ste« 


h, low oy l p ularly noted for its weldability 


ittings mace rhit jue tot nner lates; welding was fast 








Experience—the extra alloy in Allegheny Stainless 


AM350 PROPERTIES (density =0.282 tbs. per cu. 


Sen 


Zo YIELD STRENGTH 


STRENGTH/DENSITY X 1000 


TENSILE STRENGTH 


DENSITY 


ALUMINUM 7075-T6 


rt 
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—JUNLVYIdWIl 1S31 











TENSILE STRENGTH 
DENSITY 


20.0% 
15.0% 
—— | FY, 
10.0% 
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Here are the facts on AM350 and AM355, Allegheny Ludlum’s 
precipitation hardening stainless steels 


A unique combination of highly desirable properties is the 
usual description of Allegheny Stainless AM350 and AM355 
Steels. They combine high strength at both room and ele- 
vated temperatures, excellent corrosion resistance, ease of 
fabrication, low temperature heat treatment, good resistance 
to stress corrosion. 

They are proving the answer to many problems of the air 
age. Airframe and other structural parts, pressure tanks, 
power plant components, high pressure ducting, etc. are 
all natural missile and supersonic aircraft applications for 
AM350 and AM355. 

Availability: AM350, introduced several years ago, is available 
commercially in sheet, strip, foil, small bars and wire 
AM355, best suited for heavier sections, is available in 
forgings, forging billets, plate, bar and wire 

Corrosion resistant: Being stainless steels, these alloys resist 
corrosion and oxidation. Compared to the older, more 
familiar stainless grades, their corrosion rating is better 
than the hardenable grades (chromium martensitic) but 
generally less than the old corrosion resistant standbys, the 


wesw 


18 and 8's. Stress corrosion is resisted at much higher hard- 
ness levels than with martensitic stainless. 

Simple heat treatment: High strength is developed by two 
methods, both involving less than ordinary temperatures 
and minimizing oxidation and distortion problems. The 
most popular, and one that develops slightly better proper- 
ties, is the Allegheny Ludlum developed sub-zero cooling 
and tempering (SCT condition). The material is held at 
minus 100 F for 3 hrs plus 3 hrs at 850 F. Alternate method is 
Double Aged (DA): 2 hrs at 1375 F plus 2 hrs at 850 F. 
Easy fabrication: AM350 and AM355 can be spun, drawn, 
formed, machined and welded using similar procedures as 
with the 18-8 stainless types. In the hardened condition 
(SCT & DA) some forming may be done . . . 180 degree 
bend over a 3T radius pin. Also it can be dimpled in the 
hard condition to insure accurate fit-up. 

For further information, see your A-L sales engineer or 
write for the booklet “Engineering Properties, AM350 and 
AM355."" Allegheny Ludlum Steel Cor poration, Oliver 
Building, Pittsburgh 22, Pa. Address Dept. PI 


ALLEGHENY LUDLUM 


Export distribution: AIRCO INTERNATIONAL 


EVERY FORM OF STAINLESS . 
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EVERY HELP IN USING IT 
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"how ALWAYS- ALIGNED 


SERIES 6800, 


ro t 


6900, 7800, 7900 
ha exceptionally 
. machined as 
atched parts pro- 
on without 
ment rings. Effective 

seals keep lubricant in, dirt out. 


These husky bearings in husky housings 
adjust instantly to shaft misalignment 


{ 


} l , i } 
Shatt deflection often m ! I Or ordinary bdear- 


} MNS QUICK Tanure 
igs . . . but not tor these rugged Link-Belt self-aligni 

ngs. Adjusting immediately in any direction, they easily 
compensate for misalignment . . . avoid damaging “pinch” 
nd bind. 

You can get full information on Link-Belt’s complete bear- 


» line from any one of 40 Link-Belt offices. 


Spherical bearings are free to 
direction, assuring full load capacity 
ess of shaft deflection 


MANUFACTURERS OF SELF-ALIGNING BALL AND ROLLER BEARINGS 
LINK-BELT COMPANY: EF. 1. To Serv 
Branch Stores and D New York 


S gs. R 


PRODUCT ENGINEERING + December 22, 1958 CIRCLE 106 READER SERVICE CARD 





Now! Plan Ahead, Be Ahead with the Years-Ahead 


INE W. 


BRUNING COPYFLEX 


OTS 


Never before has a reproduction machine offered you so much to 
boost printmaking production, convenience and quality! 


Never before has a reproduction machine been so ‘‘planned ahead"’ that it actually 
gives you today the features you'l] want and need tomorrow! 


Now, in Bruning's great new Copyflex Model 675, you get such radically advanced operational 
features as an exclusive four-way tracing tray that can be adjusted to stack or to permit fast removal 
of tracings . . . a unique system of vacuum ports in the feedboard that hold large sheets and 

roll stock in position . . . a feeder band system that eliminates curling and wrinkling of tracings ... 
enclosed, easy-to-load feed rods for roll stock . . . an electrically controlled machine height 
adjustment. These and many other features speed and simplify the operator's work as never before! 


Providing optimum printmaking capacity are the 675's full 46-inch printing width for taking 
sheets and roll stock up to 42” wide . . . a mechanical speed of up to 75 f.p.m. .. . and a fast- 
printing 7,500 watt lamp variable to 5,000 watts at the flick of a switch. Add to these a new 
filtered air system that assures a cleaner lamp cylinder, cleaner prints, and a consistently high 
rate of output. For extra speed and flexibility, a new split-shade lamp control enables 
simultaneous insertion of materials calling for different printing speeds. 


All this and more is yours now in Bruning's all-new Copyflex Model 675! Available 
on convenient Lease-Purchase Plan. The coupon will bring you free descriptive literature. 


New front tracing tray can be adjusted in 
length to stack tracings up to 14 inches wide 
or up to 24 inches wide. Tray adjusts to 
stack tracings or to allow fast removal for 
re-insertion. 


12 
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Vacuum ports on and below feedboard hold 
sheets and roll stock in position. Feeding is 
faster and easier. Smoothening action of 
feeder bands simplifies feeding, combats 
curling, improves print quality 


The ideal height for short or tal/ operators— 
sitting or standing! Motor-driven floor jacks 
enable operator to select most comfortable 
efficient machine height at the touch of a 
switch. Feedboard height range is 35° to 39 
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Reproduction Machine... 





Charles Bruning Company, Inc., Dept. 123-0 
1800 Central Road, Mount Prospect, Illinois 


Offices in Principal U.S. Cities 
NG In Canada: 105 Church St., Toronto 1, Ont. 
Please send me more information on the new Copyfiex Model 675. 
py tex Name — a )6=3E—lU 











Company 
Address _ lee 
<a lll 
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(Above) Cutting 64 inch spiral 
bevel gear on new precision 


geor generator. 


(Below) Interior of rotor test stand 
showing Philadelphia Spiral Bevel 
Reducer. 1300 hp motor is in 
background. 





Special 1300 hp Philadelphia Reducer 
drives helicopter rotor test rig... 


Testing 90-foot helicopter rotors involve 


torque and vibration, plus precise speed 


test rig maintenance. Kaman Aircraft Corp., Bloor 
Conn found the answer in a special spiral I 
| 


I 
Philadelphia Reducer driven by a 1300 hp vari 

P vibrar rn-ftr 7 1 eter n sp 

speed DC motor Oration iI a! pec 

conditions warrant, Doth spiral Devel a! 

Chis Philadelphia designed drive completely eliminated can be furnished with precision groun¢ 
vibration and torque variation previously encountered 

' You can select a Philadelphia Spiral 

in engine driven rigs. Maintenance is simpler. Precis« _ <a ge — 
, t—to suit your precis 
speed control can be obtained at rotor speeds from have one specially ee 


pI 
at Bl nani 
200 to 400 rpm Spiral Bevel units 


Bevel 


provide ratios as low 


high as 238 to 1. Units are available 
For any right angle drive application, standard or special, 


Philadelphia Spiral Bevel-Helical Reducers will take 
more abuse and last longer under the most severe load 
conditions. One of the reasons is that all Philadelphia 


spiral bevel gears and pinions are heat treated and PHILADELPHIA GEAR CORPORATION 


hardened after they are cut then lapped to a mirror- Erie Avenue and G Street © Philadelphia 34, Pennsylvania 


philadelphia gear drives 


Offices in all Principal Cities © Virginia Gear & Machine Corp., Lynchburg, Va 
INDUSTRIAL GEARS & SPEED REDUCERS @ LIMITORQUE VALVE CONTROLS 


triple gear reductions—in both vertical and horizé 
types. Catalog SB-57 describes them all. Write for y« 
free copy today. 


e FLUID MIXERS e FLEXIBLE COUPLINGS 
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THE EASY WAY TO PREVENT CORROSION IN YOUR PRODUCT ? 
SPECIFY ZINC-COATED STEEL SHEETS, OF COURSE! 


There’s just nothing like zin ated steel sheets for enduring. e 


( 


vention in the products you manufacture such as light troffers. me 


heating units, sliding door hardware and scores of other product 
Take the formability of such sheets, for instance. With either ele 

process Zit ated steel, the tight coating can take the severest 

and never flake or peel. Result: permanent corrosion resistance f 

beauty. First cost: low. Maiatenance costs: nil. 

How about paintability? Electrolytically zinc-coated steel sheets micall) ed, are 

unexcelled for painted products. Paint digs in and holds its unbroken smoothness and WEIRTON STEEL 
beauty for keeps COMPANY 

In electrolytic zir ated steel, the name that stands out is Weirzin WEIRTON, WEST VIRGINIA 
oated steel sheets, it’s Weirkote. Let us show you how Weirzir 


can help you meet your manufacturing requirements better. 


” } each tod We 
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THE BEST INDUSTRIAL FASTENER FOR THE MONEY 


FEATURES 
FOR FASTER 
PRODUCTION 


eeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ee eeeeeee 


EATON-RELIANCE SPRINGTITES”’ 


“aton-Reliance Springtites and Sems* a y is inspected with a critical eye towar: 
Eaton-Rel S tit nd Sems* are work is inspected with a critical eye t 1 
made to satisfy the needs of modern, high perfect performance under the most trying 
speed production In almost every field of conditions. Products fastened with Eaton- 
metal fabricating. From design to final 
use, these fast fasteners offer features stay “factory tight” longer. 
required by design and industrial engineers . We" e 

: . ; Send for Engineering Bulle- nH Ate 
to make better, longer lasting products. tin S-49 hens Wendin oN 
With quality cold drawn steel as a founda- ae oe Se 
tion, Eaton-Reliance Springtites and Sems ting Springtites and Sems @ 

“ta M4 Te» e 99 OF . 

are headed and threaded on precision ma- in Types 1-23-25, send 
chines; the spring washer is added as a for Engineering Bulle- 
permanent part of the fastener and all tin S-49-A. 


Reliance industrial fasteners 


* With multi-tooth washer 


RELIANCE DIVISION 
MANUFACTURING COMPANY 
515 CHARLES AVENUE 


° MASSILLON, OHIO 


SALES OFFICES: New York * Cleveland * Detroit * Chicago * St. Lovis * San Francisco * Los Angeles 
3) 


PRODUCTS: Engine Valves * Tappets * Hydraulic Valve Lifters * Valve Seat Inserts ¥ Jet Engine Parts * Hydraulic Pumps 
Motor Truck Axles # Permanent Mold Gray Iron Castings ® Forgings * Heater-Defroster Units * Automotive Air Conditioners 
Fastening Devices * Cold Drawn Steel Stampings ® Gears * Leaf and Coil Springs Dynamatic Drives, Brakes, Dynamometers 
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Save up to 50% 


on armature bearing costs! 


Low unit cost of the new Torrington Drawn Cup Roller Bearing reduces 
armature bearing cost as much as 50 This unique bearing gives excellent 
service a* high speed and permits prelubrication for life. 
Test installations and service applications show the bearing performs effi- 
ciently at speeds up to 25,000 rpm in intermittent service of 1000 hours and 
rollers end-guided at pitch line (A) more. In such service, initial lubricant lasts the life of the motor. Most 
shoft-riding retainer (8) designed applications require no seals. This, with the simplicity of housing design, 
to permit lubricant circulation contributes further to economy 





high capocity in small cross sec- Designers are invited to evaluate the Torrington Drawn Cup Roller 
tion (C) Bearing for such applications as generators, power tools, electric mixers 
long pregreased life vacuum cleaners and other appliance motors where considerations of cost, 
speed, efficiency and light weight are paramount 

Services of Torrington’s engineering staff are offered to assist you in design 
developments of every type of electric motor. The Torrington Company, 
simple housing design Tortington, Conn.—and South Bend 21, Ind. 


low unit cost TORRINGTON BEARINGS 


District Offices and Distributors in Principal Cities of United States and Canada 


efficient at high speeds 


mounted by press fit 





MEEDLE + SPHERICAL ROLLER + TAPERED ROLLER + CYLINDRICAL ROLLER + BALL + NEEDLE ROLLERS + THRUST 
CIRCLE 112 READER SERVICE CARD CIRCLE 113 READER SERVICE CARD—> 











What the designer conceives... aluminum achieves ! 














Aluminum screw machine knobs 


tion 
ad. 


economical and versatile for your high 


quality products — offer designers in 


_ ea 


finite possibilities 
accents both with sh 


In finished shapes 


data for parts. illustrated. in 


amples shown 


santiiiouipeidiinns tiie 


Advertising Dept. SM-945 


() Please send booklet showing de- 


clean 
chined 
of solid 


ticularly a 


KAISER ALUMINUM & CHEMICAL SALES, INC. 


919 N. Michigan Ave., Chicago 11, Illinois 


stamping 


3 
a 
= 


To 


(1) PLEASE TELEPHONE 


rn 
MAIL 


plated surta 






KAISER _ 
ALUMINUM 


Show us how we may best serve you... 














\ ay FROM HONEYWELL! 


THE ‘COMPLETE SAFETY’’ PROTECTOGLO 


COMPLETELY 
~ FAIL-SAFE . 


Listed and approved by the Asso- 
ciated Factory Mutual Laboratories 


and by Underwriters’ Laboratories 


The need for protection in gas burner oper- checking circuit that continuously super- 
ation has been long recognized . . . and the vises all system components. Never before 
subject of intensive research has there been such complete protection . . . 
protection you can’t afford to be without. 


In 1951, a Honeywell advancement pro- ge : : as ‘ . ny 
: Write for Specification S1015-5. 


vided a “‘self-checking’”’ operation at the 
time of burner startup . . . and spurred the MINNEAPOLIS-HONEYWELL, Wayne and 
search for full-time protection, because Windrim Avenues, Philadelphia 44, Pa. 
flame-safeguard components can and do 

fail ‘‘unsafely.”’ 


Now Honeywell, first again, offers a self Honeywell 
Hy) Fiat oe Cotto 


@ontretu 


A significant technical advancement” at the A.G.A. Convention, Parade of Gas Progress. 
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DEVELOPMENTS 


TO WATCH 


At least half a dozen new materials .. . 


with boron or lithium as the essential ingredient, 
ire ready for design evaluation as radiation shields, 
Oak Ridge National Laboratory reports. Among 
them: lithium hydride, a low-density neutron shield; 
a magnesium-lithium alloy, coated with aluminum to 
prevent corrosion; and lithium oxide clad in alumi 
num. A lithium-clad alloy, containing 0.7% Li by 
weight, has also been developed for instrument 
shielding. 

For higher temperature applications, a combina- 
tion of boron carbide and copper, clad with stainless 
steel, shows considerable promise. It is now possible 
to make materials of this type with boron carbide 


contents as high as 30 
Oak Ridge says. 

l'ungsten carbide bonded with a low-conductivity 
illoy (to minimize heat transfer) is also being tested 
for applications where heat as well as radiation dam- 
ie must be considered 

Another member of the boron group, boral (a mix- 
ture of boron carbide and aluminum, clad with alumi 
num), is already in use, but development work on 
this material, too, is continuing. Recent tests indi 
cate finer boron carbide powders and improved proc 
essing techniques are needed if critical specifications 
are to be met 


by weight, E. P. Blizard of 


Lower prices for nylon industrial fiber . 


. . to spur its use in tires, conveyor belts, and other 
mechanical goods, are forecast by increasing supplies 
of caprolactam, starting point for nylon 6. 

If current construction and expansion plans go 
through, caprolactam capacity will more than double 
in 1959; double again in 1960. Furthermore, one 
new producer, DuPont, has already announced it 
intends to bring the price down at least 15% when 
its 50-million-Ib plant comes onstream. 


Liquid-level switch . . . 


operated by a metal diaphragm that “‘distends 
proportionately to the head of liquid in the tank, 
thus actuates the switch mechanism,” has been de- 
igned in England 

There are two models; one, for single-level control, 

priced at about $19 (US equivalent); the other, for 
2-level use, and adaptable for 3-level operation, will 
ost about $2.50 more. 

With the single-level instrument, a_single-pole 
change-over snap-action switch rated at 5 amp at 
250 v, 50 cps is used. The 2-level model, though, 
has spring leaf contacts rated at 500 ma at 6 v. Be- 
cause of this low rating, the manufacturer, K-D-G 
Instruments Ltd, Manor Royal, Crawley, Sussex, says 
‘suitable protection against arcing is desirable and 
therefore it is usual to provide a relay unit which 
incorporates this low-voltage control circuit.” 

(Note: For information on US approaches to the 
liquid-level control problem, see PE—Oct 7 ’57, p 6 
ind Nov 10 ’58, p 112.) 


Pressure switch from England, for liquid-level control, 
is shown with cover removed. Note simple, rugged design. 
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(Prices for nylon molding resin are not as likely to 
be affected by this development. Nylon 66, most 
popular molding material, has a different chemical 
starting point.) 

There is another factor putting pr 
fiber -prices: intensified competition from 
cord. Producers of this material have recen 
American Tyrex Corp with the specific 
ing their markets against nylon “invasion,’ 





DEVELOPMENTS 


TO WATCH 


Improved electrical insulation and pressure-sensitive tapes . . . 


are promised by Johns-Manville from its new 
Dutch Brand plant and laboratory in Chicago. 

New adhesives coming from the lab and new equip 
ment in the plant, says J-M vice-president E. F. 
Boyle, make it possible to create combination ma- 
terials that could not previously be made on a produc- 


tion basis. Among those now on test: metal foil 
reinforced by plastic strands and laminated to asbes- 
tos for use as wrapped insulation; reinforced Mylar 
polyester film for mica supports and _ insulators; 
and tissue-thin high-strength, fire-retardent asbestos 
paper 


Nickel-chromium coatings can protect molybdenum .. . 


at temperatures at least to 2000 F for extended 
periods, says National Bureau of Standards. 

Tests of electrodeposited nickel-on-chromium coat- 
ings show that oxidation of the base metal can be 
prevented for over 1000 hr at 1630 F, and over 300 
hr at 2000 F. The coatings have good ductility too. 


lo get such results, though, both preparation of 
the base metal and deposition technique are ex- 
tremely important. NBS researchers etched the 
molybdenum and deposited a 1-mil chromium layer; 
then etched the samples again, applied a nickel 
strike and a 7-mil nickel plate. 


Thin metal films as corrosion indicators .. . 


. are a possibility, say Georgia Institute of Tech- 
nology engineers in a report to Wright Air Develop- 
ment Center. 

The corrosion rate of vacuum-deposited layers of 
such metals as iron and manganese on glass, and of 
such bimetal combinations as iron-copper and iron- 
gold, can be so closely controlled as to give a clear 
indication not only of amount of corrosion but also 
of length of time of exposure. An important element 
permitting this control is the adso:bed layer of gas 


Rust preventives and lubricants . . . 


can be made from rice oil, says Comet Rice Mills, 
of Houston, Tex. Drying agents, too, can be made 
from the material—agents to prevent dirt from stick- 
ing to oily surfaces. Comet is test-marketing several 


Contact “bounce” is eliminated by 


. soon to be introduced by General Electric’s 
Appliance Control Dept. Of special use in air 
conditioning systems, the new contactor will feature 


on the glass base. This layer supplies the oxygen that 
initiates corrosion of the metal by setting up tiny 
electrolytic cells on the surface of the metal from 
which oxidation proceeds. 

Further, it has been found that action of the 
adsorbed layer can be controlled by introducing 
cathodic particles which, in effect, interfere with the 
electrolytic action. 

A report on the work is obtainable from OTS 
It’s PB 131894 (98 pp, $2.25). 


grades in its area, and also supplies the crude oil, at 
prices ranging from $2 to $3.50 a gallon. Flash points 
range from 450 to 520 F, fire points from 500 to 
620 F. Refractive index is about 1.48. 


a new relay design . . . 


25-amp rating, and 4-lb contact pressure ‘‘for positive 
make-and-break action with a minimum of wear.” 
(For additional information, see coming Jan 6 issue 


Transistorized, low-voltage ignition systems . . . 


... being developed by Electric Auto-Lite for engines 
with compression ratios of 12 to 1 or more, feature 
“unique spark plugs that surface-discharge through 
a semiconductor, a rotary gap distributor with rare- 
metal contact points”; also incorporate a step-up 
transformer, high-peak inverse voltage rectifier, and 


22 
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an oil-filled discharge capacitor. Auto-Lite foresees 
first applications in military combat vehicles; but 
believes the system eventually will make it possible 
to produce a unit for passenger cars and other appli- 
cations that will “extend spark-plug life well beyond 
present limits.” —ARG 
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Testing Polaris—Product Engineering 
Goes Aboard Ship to See It Done 


Norro.ik, Va.—Final proving ground 
of the Navy’s 1500-mile, solid-fuled 
Polaris missile—the USS Observation 
Island—will be putting to sea any day 
now. The ship, a converted mariner 
class merchant vessel, is outfitted ex 
actly like the Fleet Ballistic Missilc 
submarines now under construction 
The first FBM, the George Wash 
ington, will be launched at Groton, 
Conn., next spring. A total of nine 
have been authorized. 

Before the FBM_ submarines 
roam the with their lethal, 
nuclear-warhead missiles in 1960, full- 


new 
seas 


scale Polaris missiles will be fired from 
the Observation Island. This will be 
last step before the missiles are actu 
illy test-fired from 

The Observation for 
merly a merchant ship. Its innards 


submarines 
Island was 
were stripped and replaced with rooms 
gear, the new SINS 
Ships Inertial Navigation System ) 
and compressor for ejecting the mis 
sile. 


closed-circuit 


if electronic 


Phe vessel now also has a special 
r'V system with multi- 
cameras, and a firing tube that 


pic 
eaches to bowels of the ship 


Propuct ENGINEERING (in the per 
son of Seth Payne, Washington edi 
tor,) recently observed an actual test 
firing aboard the Observation Island 
er dockside berth 
Navy Shipyard, and 


D 


it | 


al i 


while she was 
in the Norfolk 


nade the exclusive pictures shown 


Dock-side missile test . . 

from the Observation Island shows at left 
a Polaris launching tube uncovered and 
ready for shoot. Tube stands about 4 ft 
above deck, about 54 dia. 


is in. 


tails and much of the equipment re 
main highly classified. Purpose of the 
firing was to test the ejection system 
shock 


must with 


and determine the amount of 
that internal 
stand 

Hours the test, 
aboard the ship started ballasting the 


struments 


before enginecrs 


vessel so it would have a 7 deg star 
board list at firing time. This was to 
make sure the ejected missile wouldn’t 
fall back onto the ship. (The same 
will be used the 
Polaris-toting submarines when they 


precaution aboard 
fire the missiles 

\s firing time approached, civilian 
and Navy checked 
equipment. Cameras were readied 
So was the firing tube, stuffed with its 
15-ton slug of steel and concrete. Re- 
mote hydraulic controls swung the 
watertight lid and the 
pressed air ejection system was readied 


technicians out 


clear com 

Minutes before the firing, person 
nel were cleared from the firing area 
ind observers took positions high up 
on the ship. Safety checkoffs were re 
ported into the safety observation sta 
tion. Then it received a final report 
that the missile was ready to fire. After 
1 20-sec countdown, the huge slug 
out of the firing tube. It 
reached a height of over 100 ft, then 


away 


roared 


{ 
dropped about 75 ft from the 
ship into some 40 ft of water. Whil« 


Polaris test-ship Observatio 


in mid-air, the nose of th 


nvlon 1 pe attached 


n 


= 


Island 


from the missile and dropp 


as a m irker 
Crane 


So far, 


buov for th 


the dummy slug 


same weight, general size an 


gravity as the actual 


only been plummeted 
The will be 
later shot 


operating depth f 


in the air 
higher in 
In actual operation, t] 
t a Polaris clear 


} 


must eer 
hen, when it reac 
height, i lid-fuel 


enited by a tim 


i¢ 


ind it will be 
Compressor 
ir supply for the 
the submarin 
ported to be 


the 


indefinite tim 


eyection svster 


Il 


ibo 


thre 


test 


S ibmar } 


of th 


. Center, 15-ton dummy slug is s 


by camera as it leaves the tube 


vaporizing compressed air 


system are just visible 


trives slug from water for 


from 


Below, « 


later 


rar 


ibma 


topped 


Traces of 


iect 


e re 


shoots 
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ing is scrubbed, the system can be 
de-charged. The missile will actually 
be fired through a plastic diaphragm. 
This will keep out water while the 
tube is uncovered. 

Ihe shot described above was the 
seventh fired from the ship while it 
has been at Norfolk. The first was fired 
on November 13. The Observation 
Island will leave soon on shakedown 
cruise to the Naval base at Guan 
tanamo Bay, Cuba, and in February, 
go to its new home at Cape Canaveral, 
Fla. As more Polaris components are 
completed, they will be test-fired from 
this ship. 

First firings of the completed Polaris 


are expected to begin in March from 
launching pads at Canaveral. The next 
step will be firing the missile from a 
ship-motion simulator at Cape Cana- 
veral. Then, the completed missile 
will be fired from the Observation 
Island—last step before test 
from the new FBM submarines 
Navy expects to keep the Observa- 
tion Island busy as a test ship for some 
tyme—to try 


firings 


out Polaris refinements 


as new technical advances are made. 
Moreover, there are unofficial reports 
that the missile may eventually be put 
on surface vessels such as cruisers and 
urcraft another for 


Keeping the test ship handy 


Carriers reason 


World’s Largest Ball Bearing 


Musxecon, Micu—tThe largest pre 
cision ball bearing ever fabricated, 
nearly 14 ft in dia with 88 4-in balls 
will soon be installed in the support 
ing pedestal of a Nike-Zeus radar sys- 
tem. Made by the Kaydon Engineer- 
ing Corp, the bearing is designed to 
carry a rotating dead weight of 1,000, 
000 Ib, larger than any known con 
tinuously rotating mass. The bearing 
will rotate at 10 rpm during a min- 
mum operating life of 10 years. 
Increasing demand for range and 
accuracy in radar systems is responsible 
for this trend to larger bearings. A 60 
ft diameter bearing is now being de 
with replaceable segments; 
diameters of 100 ft are coming. 


signed 


Bearing parallelism determines the 
accuracy of the radar beam as the 
antenna rotates, particularly as beam 
range increases. To obtain parallel 
bearing surfaces in the unit shown 
here bearing diameter was held to a 


Four races . 
support 4-in 
thrust 
one bearing. 


balls to 
and overturning 


combined 
loads in 


carry 
radial, 




















tolerance of 0.002 in. To precision 
grind this bearing the Frauenthal Divi- 
sion of Kaydon produced the largest 
precision grinder ever made; it will 
take bearings up to 15 ft in diameter. 

In the design of the bearing, data 
covering static, dynamic and survival, 
conditions were processed by an IBM 
digital computer, to determine bearing 
size, bearing type, and number and 
size of balls. The loads involved called 
for 4-in diameter high-carbon chrome- 
steel balls—the largest thus far used 
for continuous rotation—with four 
points of contact on each ball to take 
radial, thrust and overturning loads. 
This bearing design simplified the 
pedestal system by avoiding separate 
bearings ordinarily used to take each 
of the three loads. 

The bearing consists of five different 
rings: upper and lower outer race, 
upper and lower inner race, and a data 
gear ring to indicate angular position 
of the radar antenna. An_ integral 
drive gear cut in the lower inner race 
ring will mesh with a system designed 
to rotate the radar antenna. The drive 
gear was made integral to eliminate 
issembly errors inherent in a compo 
site structure. The five rings were 
forged from SAE 8660 steel. After 
machining, ball grooves were flame 
hardened to 58-63 Rockwell C at the 
surface, and then Magnafluxed and 
given sub-zero treatment at —120 F 
to stabilize the steel. 

All each ring were 
ground with an added finish grind on 
mating surfaces. Mounting holes in 
the rings were then drilled, tapped and 
reamed, and the gear teeth cut. After 
the rings were bolted together all ex- 


surfaces of 


PRODUCT 


Huge 14-ft dia ball bearing . . . 
one of a pair for a radar pedestal was 
computer designed for combined loads up 


to 1,000,000 Ib. 


For transit .. . 

huge bearing was mounted at a 30-deg 
angle, and kept in continuous rotation by 
a small gasoline engine to prevent fret- 
ting corrosion from road vibration 


terior surfaces were finish ground on 
the special grinder with parts resting 
horizontal and free. All grinding op- 
erations were completed before mov- 
ing the work. The grinder and all op- 
erating and testing equipment were 
enclosed in a recom with ambient air 
ind grinder coolant, maintained at 
71 F within 1 degree. 

l'o check temperatures and running 
torque all components were assembled 
in the same position as held in opera- 
tion. The individual parts of the bear 
ing were checked out to four-tenths of 
a thousand (0.0004 in.) for concen- 
tricity and parallelism making this 
not only the world’s largest, but also 


the most accurate large bearing ever 
produced. 


Shipping the bearing presented a 
problem in avoiding damage 
tretting corrosion in transit. 


from 
While 
resting at a 30-deg angle on a steel 
frame anchored to the floor of a truck 
trailer, the bearing was kept in con 
tinuous rotation by a drive mechanism 
powered by a small gasoline engine. 
[his same drive mechanism will also 
be used during shipment of the radar 
pedestal to its site. Size and impor 
tance of the shipment required de- 
tailed planning of the truck route. 
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Combined Techniques Cut Drafting Time, Tedium 


RoosEvELT Fietp, NY—A drafting 
system that may reduce work time by 
50% has been developed at Arma 
Div, American Bosch Arma Corp. 
Known as Fotogram, the system calls 
for drawing the original layout so that 
detail drawings can be directly repro 
duced. 

By contrast, the time-consuming 
conventional procedure calls for (1) 
making layout of mechanism, (2) 
taking drawing apart, piece by piece, 
to make individual drawings of each 
part, adding dimensions and tolerances 
where necessary, and (3) putting it 
all together again for an assembly 
drawing. Here’s the new approach de- 
veloped by Arma engineers 


EXPLODED AND STACKED LAYOUTS 


Draw each part individually—dur- 
ing layout. Essentially the layout man 
disassembles his mental image of the 
mechanism as he draws, exploding 
parts on the page in proper spatial 
relation to the whole. Each part is 
coded for proper reassembly. Layout 
is then copied on a conventional diazo 
machine and individual parts snipped 
from the sheet. Details and dimen- 
sions are added to these clippings 
which are then pasted on a standard 
drawing format that has a title block 
and space for notes. Notes are typed 
in or pasted on as required and the 
composite is photographically repro- 
duced on vellum—thence, the master 
drawing. 

Another way to create individual 
drawings is to build up layouts from 
stacked sheets of translucent Mylar 


These two tricks .. . 
Supply Arma draftsmen with detail draw- 
ings and layouts at the same time. (Left) 


Each sheet represents an individual 
part, and drawing material is transpat 
ent enough to reveal the complete 
assembly when they are stacked to 
gether. Individual sheets are pasted 
to the standard format and copied 
the same as with the exploded layouts 

Which of these two methods to 
choose depends upon the kind of as 
sembly. But even if layout must be 
done in the conventional way, Arma 
is using a couple of other tricks to 
save detailing time. 


ADDING AND SUBTRACTING 


Detail drawings will sometimes be 


made by the additive method—a pho 
tographic tracing process. From a lay 
out, drawn the conventional way, lines 
are transferred to a photographic film 
by brushing over them with a devel 
oper solution. When exposed to a 
controlled light source, outlines of the 
individual piece appeared and it can 
be dimensioned and processed the 
same as other Fotogram drawings. 

Another trick, which Arma calls 
the subtractive method, is similar but 
instead of transferring desired lines 
from the layout, unwanted lines are 
brushed out with a bleaching solu 
tion leaving only the part to be dc 
tailed. 

Fotograms eliminate assembly draw 
ings too. Prototypes are made in the 
model shop from Fotogram layouts 
and individual part drawings. As 
these are completed assemblies and 
subassemblies are photographed and 
the photos pasted up with title block 
and notes to make assembly drawings 


exploded drawing is shown behind trans- 
parent format on which the draftsman is 
pasting identifying legend and detailed 


clipping. (Center) layers peeled from 
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Photographic assembly di 
this way, claim Arma engineers, aré 


understand and read 


Iwings mat 


easier to than 


drawings made the conventional way 


Success of the Fotogram method 
hinges on modern high-speed phot 
graphic reproducing techniques. Arma 
engineers are using nearly every tr 
in the bag—xerographic and lid 
reproducing processes, microfilm, Pola 
roid one-minute photographs, paste-on 


Fotosetter machine, a 


machine f 


notes, and the 
high-speed composing 
printing schematic circuits from a 


rough sketch 


Czechs Claim Elevator 
Without Cables 


VienNA, AustriAa—The world’s fist 


elevator operating without a il 
system reportedly has been devel 
by the Gottwaldov Works in Czech 


slovakia. 


Che elevator system erat tl 


principle of both comp 
thinned ai ( 
sufficiently sti 


lev 
elevato LO 


create a 

- = 

under the 
| 

upward, while simultaneou 1 pu 


' 
ing-out of air from above the elevat 


helps it during the ascent 

In going down, the elevato ft 
top end is closed off, so that a th 
yut section of air is create 
descending cabin mp 


underneath the 


} J 
lownward gliding 


stacked layout give individual! detail draw 
ings which will be pasted up same way 
Right 


minutes 


Completed Potogram ready two 


after paste-up is photographed 
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clA Cuts its Readings; Dallas Confab Data-Filled 


Datias — Resistance welding causes 
embrittlement of materials even if the 
weld is good. Crimping doesn’t cause 
embrittlement, but is uncertain me- 
chanically and electrically. These com- 
prised a few of many opinions offered 
during Electronics Industries Assoc’s 
recent conference here on “Reliability 
of Electrical Connections.” Opinions 
that follow were collected, culled and 
interpreted by Franklin D. Yeaple, 
Propuct ENGINEERING Associate Edi- 
tor, who attended conference. (Look 
for an upcoming Design article on a 
guide to the selection of connectors.) 
Conference was unique in that no 
technical papers were read, no sepa- 
rate sessions were held—rather, three 
days were devoted to querying authors 
of the predistributed papers. Here are 
answers offered to a few of these quer 
ies: 
¢ Soldering coaxial cables is preferable 
to crimping if frequencies are in the 
RF range. Opinions on soldering co- 
axial cables allowed that crimping was 
still acceptable mechanically. Teflon 
was considered one of the best dielec- 
trics. 
¢ Solder tensile strength can be 6000 
psi, but because of grain growth actual 
joint may be unreliable if over 200 to 
400 psi is used. Best solder tempera 
ture was considered 100 F above melt 
ing point of solder, but the varietv of 
ways to apply and measure heat ob- 
scured this conclusion. 
© Potting is permissable for permanent 
components or structural use, such 
as reinforcing pins. Military prefers to 
group potted components. 
¢Dr. Soria, of Amphenal, who led 
connector discussions, considers 
0.0002-in. gold plating good for low 
electrical resistance; helps to reduce 
galling. 
¢ Convair that circuit boards 
must have more positive connections 
than have been achieved using edge 
for male portion of connection. Con- 
vair stakes terminal pins into each 
board, then wraps wire around the 
pins before soldering. Seeking to re- 
duce effect of scratches and dust par- 
ticles that spoil connections, Convair 
prefers standard wire harnesses with 
AN-type connectors—boards are 
attached to boards. 
e Evelets stirred a controversv. While 
many argued against using them at all, 


insists 


not 
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others were divided on extent of clear 
ance between OD of wire and ID of 
eyelet. Some thought 0.003 to 0.006 
diametral clearance was 
others wanted more leeway 
¢ Discussion of printed circuit boards 
and their connections that are subject 
to vibration, vielded agreement on 
these point: relatively mild vibrations 
can cause accelerations up to 900 g at 


enough; 


center of boards; stiff-mounted cards 
seem most reliable; crimp connection 
suffices even at 2000 cps if joint is pro 
tected from stress bv additional sup 
ports. The conference disagreed that 
bulk from joint soldering improved 
vibration resistance, saving that 
than nor 
mal solder) is better. Still others held 
that anv solder joint is unreliabl 


SOTTIC 


an unrestrained joint (less 


Urge More R&D on Ultra-pure Metals 


San Antonio, Tex—The production 
of ultra-pure metals and of highly char- 
acterized ones shows signs of becom- 
ing a major industry, Dr. A. V. Astin, 
director of the National Bureau of 
Standards, told a regional meeting of 
the American Chemical Society meet- 
ing here recently. But now, he said, 
is the time to organize to develop pre 
cision purification techniques where 
they do not exist. 

It is in the area of fundamental re 
search that Dr. Astin believes mate- 
tials sciences are lagging. Tentative 
proposals have been made for setting 
up a multimillion-dollar national mate 
rials research center 

The NBS plans to ask Congress for 
money to greatly expand its effort to 
develop high purification techniques 
and to study and supply information 
on materials systems. Dr. Astin said 
the Bureau will build around estab- 
lished programs and create new proj 
ects to serve special needs. One of the 
areas of materials research, for ex 
ample, where significant progress has 
been made is that of semiconductors 
Now there is need for extensive basic 
research on the properties of various 
semiconducting materials, on im 
proved methods for achieving purified 
materials, on controlled compound 
semiconductors, and applying these 
materials to various uses. NBS plans to 
give this field special attention. 

In ceramics, another example of 
needed research, extensive studies are 
underway on the addition of the 
minutely added second component to 
highly purified materials. In metal 
lurgy, he said, research is needed on 
the role of trace elements to improve 
pure metals. Near-pure materials 
with imperfections will be studied 

The Bureau’s plans for enlarged 
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research activities on high purity sub 
stances and highly characterized ma 
terials are threefold: Major emphasis 
will be placed on basic research to im 
prove purification and measurement 
techniques and dissemination of in 
ind 
properties of basic materials; creation 
of a center for the “development, 
growth, improvement or purchase of 
highly pure substances for the com- 


formation on these techniques 


mon use of all scientists”; research on 
1; 

substances and techniques only in 

where 


reas there is inadequate re 


earch elsewhere. 


COMING EVENTS 


DECEMBER 
28-30 History of S 


Annual Meeting, DuPont-Plaza 


Washington, D. C 


JANUARY 
12-14 
American 


Institute of Radic 
Institute of Electrical Engi 
neers. Electronic Industries Association, 
American Society for Quality Control, 5th 
National Symposium on Reliability and 
Quality Control in Ele Bellevue 
Stratford Hotel, Philadelphia, Penna 


Engineers 


rronics, 


12-16 


neers, 


Society of Automotive Eng 
Annual Meeting and 
Display, The Sheraton-Cadilla 
Statler, Detroit, Mich 


Engineering 
ind Hotel 


21-23 Ay 
Education 


nerican Society for Eng 
Annual Mid-winter 
Din 


neering 
Meeting, 
Wayne 


Graphi 


Mich 


Engineering 


State Univ Detroit, 


26-29 American Society of Heating 
& Air-Conditioning Engineers, 14th Inter 
national Heating and Air Conditioning Fx 


15] } 


position, Convention Hall, Philadelphia 


27-30 Society of Plast Engineer 
15th Annual Technical Confere Hotel 
Ne \V T rh 


Commodore 


27 





READER TO EDITOR 


Name the Product After 
the Inventor 
To the Editor 

I had a few thoughts concerning a sen- 
tence in “Backpatters,” (Nov 3 p 40). It 
was said that “. . . products don’t carry 
the name of the engineering designer . . .” 
Very true, at least in the United States. 
But is that so good? Engineers are human 
or would you say almost so?) and which 
human dislikes a little personal fame? 
Would the chance of getting one’s name 
attached to an invention or a design not 
perhaps outweigh many of the “negative 
incentives” which drive many designers 
from the drawing board into jobs as admin- 
istrators or shoe salesmen? 

Men of science and engineering—esp« 
ially in Europe—were, and have been to 
this day, often rewarded by being officially 
recognized as the “father” of their 
“baby” . . . Dalton’s Law, Diesel engine, 
Otto cycle, etc 

Commercial companies may feel it un- 
vise to attach their chief designer’s name 
to a product of theirs, fearing that by the 
time the product becomes known their 
chief designer may have left the company 
to accept a job with a competitor. So this 
may be an understandable, though perhaps 
not an excusable, reason for not identifying 
a product with a person. Universities, 


where many inventions are still being 
made, would not have this problem; and 
as a nation, we would have good reason to 
promote identification of our technical ad 
vances with names of engineers 

Maybe “engineers don’t brag in public” 


is that really true?); but few refuse a 
medal for achievement. And to have an 
invention named after the inventor—well, 
I for one would feel this as good as getting 
a medal —W H Ocrtrtincer 

San Diego, Calif 


Vinyl-clad vs Magnetic-force 
Welding 


lo the Editor: 

Because we believe strongly in the 
character and reputation of the trade 
press, we feel that certain specific infor- 
mation regarding vinyl-clad resistance 
welding should be called to your atten- 
tion in connection with the article on 
““Magnetic-force Welding” (Sept 15 58, p 
82) 

There is a strong inference in your 
article that the magnetic-force head is 
the only answer for resistance-welding 
vinyl-clad steel. This point has been 
stated point-blank. Of course it is not 
true. Our own experiments (which were 
discontinued in late spring due to the press 
of other activities) proved that Sciaky 
equipment with a diaphragm head is 
equally as capable of projection-welding 
vinyl-clad steel. And as you will notice, 
the basic advantage of the magnetic-force 
head is the extremely fast follow-up ef- 
fect over short weld time, which of course, 
we have always provided in the dia- 
phragm-head equipment. 

Knowing the characteristics limitations 
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of projection welding, we can readily see 
that vinyl-clad steel in small assemblies 
can be satisfactorily resistance-welded with 
projection techniques. To manufacturers 
who are making smal] cases, this article 
should be of interest. However, the auto- 
motive interest is in large panels in high 
production where the characteristics of 
projection welding do not permit the use 
of this method of resistance welding 

We know for a fact that the cxclusive 
manufacturer of vinyl-clad floor panels for 
the Ford Station Wagon is in dire need 
of a suitable method to fabricate this 
particular section. To date, neither we nor 
any other resistance-welding manufacturer 
has been able satisfactorily to meet either 
his high-production or weld-quality re 
quirements! It is most unfortunate that a 
photo of this particular floor panel appears 
in your article. 

Sciaky discontinued experimentations 
with this vinyl-clad application before ex 
hausting all of the experimental possibili- 
ties, so we cannot state positively that 
resistance welding as a process is not 
potentially satisfactory. The limitations of 
projection welding are known to us and 
are undeniable. Likewise, we suspect the 
limitation of spot welding because the 
intense heat would discolor the vinyl-clad 
on the reverse side. It is strongly suspected 
that perhaps vinyl-clad steel will be fabri- 
cated not by resistance welding alone, but 
perhaps a technique of resistance welding 
or heating in combination with other 
equipment. We can prove beyond any 
doubt that the magnetic-head welder is 
not any more suited to projection welding 
vinyl-lad steel than our own equipment 
The limitations of the magnetic-force 
welding equipment are well known, ie, it is 
complex and expensive. 

Wn §S 
Sciaky Bros Inc, 


RuDIN 


Chicago 


@ We are pleased to see that Mr. Rudin 
recognizes that welding vinyl-clad steel 
together is a tough problem, and that 
there are competitive ways to do it. We 
hold no particular brief either for mag- 
netic-force or diaphragm-head equipment 
for making projection welds. In 
article we chose to show the designer just 
what the magnetic-force technique is, 
why it is adapted to the vinyl-clad steel 
problems, how strong the resulting welds 
are, and how parts should be designed for 
the process. If our technical facts are in 
error we stand ready for correction 

But the burden of Mr. Rudin’s argu- 
ment appears to lie in two basic = 
the article did not mention diaphragm- 
head equipment, which he feels is at least 
equally suited to projection welding; and 
the inclusion of a photo showing a sta- 
tion wagon floor panel was misleading, be 
cause nobody's technique has licked this 
one on a production basis. We will con 
cede the second point to Mr. Rudin, if h 
will accept our judgement on what inter 
ests readers. Perhaps we should here quote 
a line from the Greek Thucydides in re- 
porting a sea skirmish during the Pelopen- 
nesian war: “Both sides retired and raised 


trophies.” ——Ed 


our 
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Hammer to Hold Nails 
To the Editor: 

You once asked about a hammer to hold 
and dispense nails (“Why Don’t They 
R & D,” Apr 7, p 50 I should like t 
tell you of a special hammer used by 
workers in the upholstery trade in Birming 
ham 

This hammer is not as heavy as the 
isual joiner’s claw hammer. Its head is 
long and narrow and consists of two pieces 
of steel “D” sections placed back to back 
and welded at the shaft. These pieces are 
made to fit together as in the sketch, and 
then the whole head is hardened and mag 
netized. The face of the hammer, being 
split, will have two magnetic poles which 
will hold steel or iron objects 

In use, the upholsterer places a handful 
of tacks in his mouth and takes one tack at 
a time out, headfirst, from his mouth. The 
tacks are held in his mouth until the ham 
mer head is brought to the 


lips to be 
harged with a fresh tack. The | 


eft hand 


gnenzed 


moana. 


s holding and arranging the upholstery in 
readiness for tacking by the other hand 
Needless to say, the upholsterers don’t 
talk to each other very much and they dare 
not cough or laugh 
The tacking rate varies, and may exceed 
10 per minute—during work the hamme: 
moves so quickly that it cannot be seen 
W Ricuarp Mars 
Edinburgh, Scotlan 


Portable Steam Cleaner 


To the Editor 
While reading your Nov 17 
der the heading, “Why Don’t 
search and Develop” (p 50)—lI 
that Mr. C. McLaughlin asked, 
loesn’t someone develop a small portabl 
steam cleaner?” Here is some inform 
tion on a portable steam cleaner whicl 
we produce. Perhaps Mr. McLaughlii 

would be interested. 

—Mavrice G FInNertyY 
United Fabricators In 


issue, un 
They Re 
noticed 


“Whi 


e@ The specifications describe a device | 
in. high by 9% in. diameter. It draw 
1600 watts at 115 v ac and will operate 
for 20 minutes on 2 quarts of water. You 
can tilt it to spray wet steam for clean 
ing or dry steam for drying —Ed 
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Positive Protection 
Against Phase Failure 
and Phase Reversal 





Here is your answer 


The Allen-Bradley Bulletin 812 Type F, Type 
R, and Type RF relays provide positive pro- 
tection against the hazards to men, motors, 
and driven machinery, resulting from phase 
failure and/or phase reversals. 








The Bulletin 812 Style F phase failure re- 
lay employs a unique static sensing network 
that responds to all open phase conditions 
on a motor branch circuit and immediately 
removes the motor from the line... irre- 
spective of the load on the motor (including 
no load), or the circuit arrangement. This re- 
lay even responds to hard-to-detect primary 
failures on a wye-delta transformer with un- 
grounded neutral. Furthermore, the five- 
cycle response prevents nuisance ‘‘drop- 
outs’’ from transient fluctuations. 


The Bulletin 812 Style R phase reversal re- 
lay disconnects the motor from the line— 
whether it is running or not—when a phase 
reversal occurs anywhere in the system on 
the line side of the relay. Thus, it can be 
employed for a single motor, a group of 
motors, or an entire power system. In addi- , Bulletin 812, Style RF 
tion, the phase reversal relay prevents the Sar Chien Oiled 
motor from starting should phase failure end Phase Rehowel 
occur while at a standstill—a vital feature for 
elevator applications. 





The Bulletin 812 Style RF relay combines 
the elements of Style R and Style F relays 
for protection against both phase failure 
and phase reversal. All Bulletin 812 relays 
are inherently ‘‘fail safe.’’ Send for complete 
information. 


Allen-Bradley Co., 1316 S. Second St. 
Milwaukee 4, Wis. 


In Canada: Allen-Bradley Canada Ltd. 
Galt, Ont. 


ALLEN -BRADLEY 


MOTOR CONTROL 


12-58-MR 





lf we stick to 
Vee \s-i.7-\°) 7 aoe 
our control troubles evaporate 





Ties lt 





. so says John A. Bradner, 
President, Lees-Bradner Co., 
Cleveland, Ohio, machine tool manufacturer. 


““Yes, we have chosen Allen-Bradley controls. We use 
them, like them, and most thoroughly approve of them. 
We do our level best to see that they’re the ones with 
which LEES-BRADNER machines are equipped. 


“It has been our experience in over 25 years of pioneer- 
ing electrical rather than mechanical control of machine ah Pap) 
tools that, if we stick to Allen-Bradley, control troubles 

we are too apt to have otherwise—evaporate!”’ 


Lees-Bradner Gear Hobbing Machine, 
above, uses six motor control panels as- 
sembled from standard A-B components. 
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This is the electrical control panel for a 12-station The 78 operations of a huge Buhr Automatic 
Kingsbury Indexing Automatic which performs 19 op- Transfer Machine are controlled by this 
erations on an automatic transmission part. All the com- “special” electrical panel. All the compo- 
ponents in this panel are standard A-B control items. nents are standard Allen-Bradley units. 
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Spring steel within this range... 
FOR THE MOST EXACTING NEEDS KNOWN TODAY! 


e That this is the age of specialization is certainly carbon flat steels, custom made of 

true in the use of steels. And in this regard Athenia higher, in widths from .015”’ to 16 

Steel customers benefit especially by two not-too- from .001” to .065”’. Full range of finishes and 
common factors. First, by extreme control of quality pers. We also produce special narrow width st 
and uniformity, unsurpassed, seldom equalled any- less, and the new super-tough, corrosion resistan 
where! Secondly, by painstaking technical service to _ spring material, Nilcor*. 

determine or develop precisely the right steel for any 


For a new and profitable experience in service and 
special need. 


in steel controlled precisely to your needs 
Here at Athenia we concentrate on cold rolled high __ try us! 


NATIONAL =) STANDARD 


NATIONAL -STANDARD., Niles, Mich ° wire 


WORCESTER WIRE WORKS. Worcester, Mass REVNOLOS WIFE. Dixor 
WAGNER LITHO MACHINERY, Secaucus, N. J ATHENIA STEEL. Clifton, NU 


CROSS PERFORATED METALS. Carbondale, Pa 
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Oll HOLE 
COVERS 


Style GB — No. $27 
Ball Valve 


Style L—Ne. 1204 
Brass Elbow (Threaded) 


GEAR CASE GAUGES 


Screw mounted, to set flush. 
Glass port is backed with white 
enameled reflector, to make oil 
level (in gear case or transmis- 
sion) readily visible, even in 
dim light. Style CW — No. 4032. 


it 


SIGHT 
GRAVITY 
FEED 
OILERS 


Rate of oil 
flow regulat- 
ed by needle 
valve, direct- 

ly observed 

through sight 

glass in stem. 

Shut-off knob does not affect 

needle valve adjustment. Visi- 

ble oil supply. Non-breakable. 

Tops in convenience and de- 

pendability, at low cost. Style 
NFU—No. 3602-A. 


SIGHT GAUGES 

For use where rate of 
oil flow must be reg- 
ulated to suit changing 
operating conditions. 
Needle 
= valve 
—j permits 
extremely 
accurate 
adjustment 
of oil feed. 
Sight glass provides 
direct observation of 
rate of oil flow. Accu- 
racy and convenience 
at a moderate price. 

Style PF—No. 4290. 


LUBRIKIT... An assortment 
of 95 oil cups of 29 different 
types. Gits sales records 
show these oilers are most 
used for replacement and 
maintenance. Contents of 
each separate bin are 
clearly described on Inside ™s 
Cover. : 
Special Introductory Price 
just $1495 F.0.B. Factory >. 
Satisfaction or your money back > / 
oe ae 
4 ~~ 
Fe 
3 is ; & > 
Pe — ; 4. : 


> 
GEAR 
CASE 


GAUGES 


This oil gauge plug permits in- 
stant checking of oil level within 
a transmission or gear case. For 
use where construction permits 
insertion in tapped hole. A val- 
uable addition to any such 
equipment — at very low cost. 
Style BW—No. 4042. 


Don't price yourself out of the mar- 
ket. When you design proper lubri- 
cation into your equipment, specify 
GITS Lubricating Devices—the wid- 
est selection available anywhere. 
The items pictured above are only a~ 
few of our many thousands of lubri- 
cating devices. At the design stage, 
get the GITS story. Free Engineering 
Service. Send NOW for your free 
Catalog. 





GiITs BROS. MFG. (Co. 


The Standard For Industry For Almost Half A Century 


1838-B South Kilbourn Avenue 
Chicago 23, Illinois 


Clip this page for handy “rough reference” 
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AISI-SAE 


‘al-)| oem ce) al et-les 
3 ways 


After extensive testing, Pontiac adopted the 4520 type for ring gears 


and pinions in its 1956 model and has used this grade ever since. 


AISI-SAE 4520 is more economical than the previously used car- AISI-SAE 4520 is now a 
standard grade. Ask your reg- 


burizing steel with lower molybdenum content. 
ular steel supplier about it. 


AISI-SAE 4520 has machinability commensurate with the previ- 
ously used carburizing steel and can be annealed with a simpler 


practice. 
CLIMAX MOLYBDENUM CO. 


. — 4e ° . = A Divisio f 
AISI-SAE 4520 gives a higher case hardness after carburizing and Rntenn sates Cimancttill 
. : —_ 500 Fifth Avenue, New York 36, N. Y. 
quenching than the previously used carburizing steel. 
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Can a better spring save you money? 





then put American Spring Engineering 
Research Service to work for you! 


OULD you like the springs you now use to last longer? Would you like to cut 
their cost? Do you need design assistance on a difficult new spring application? 
American Steel & Wire may be able to help you. 

We maintain complete spring testing facilities to help you solve any spring problem. 
Our spring engineering specialists can help you improve the design of your spring. 
We can help you determine the best possible steel to use. Then, we can completely 
check spring performance. We can simulate any spring operating condition and verify 
these recommendations in terms of improved service in your product. 

Hundreds of companies have taken advantage of this service and have profited 


from it. Why don’t you? Just write American Steel & Wire, 614 Superior Avenue, 
N. W., Cleveland 13, Ohio. 


USS is a registered trademarh 


Heavy-Duty Clutch Springs Last Longer Now —Thanks to AS&W Spring Research! 


lhe Lipe-Rollway Clutch Division, Lipe-Rollway Corporation, Syracuse, New York, asked 
AS&W Spring Engineering Research Service to determine if design change would lengthen 
the life of the flat wire compression springs used in their clutches. AS&W recommended de 
sign changes that greatly increased the spring life. 
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AS&W Spring Tests Make Possible 
New Design Rocking Chair! 


40,000 springs—not one failure—American Steel & 
Wire helped Homecrest Company, Wadena, Min 
nesota, design a round wire helical torsion spring 
for an unusual new type of swivel rocking chair. To 
date, 20,000 of these chairs have been sold, but not 
one failure of the 40,000 springs has been reported 


Design Change Increases Operating 
Life of Garage Door Springs! 


The Steel Door Corporation, Birming 
ham, Mich., asked the AS&W Spring 
Engineering Research Service for a sta 
tistical evaluation of the fatigue life of 
this extension hook-type spring. As a 
result of the test, AS&W recommended 
a design change which has materially 
lengthened the operating life of the 
spring 


United States Steel 
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Oil seals “back-to-back” in torque trans- 
mission of Yale industrial tractor shovels 


In both their new industrial tractor 
shovels and the famous KGA51 
series lift trucks, Yale and Towne em- 
ploy National Seals to separate 
transmission oil from differential lu- 
bricant. The seals are used at the 
pinion position of the unique, fully 
automatic Yale Torque Transmission. 
This assembly is basically a combi- 
nation of a torque converter and a 
constant mesh transmission elimi- 
nating gear shifting. 


Pinion sealing almost always pre- 
sents unique demands on oil seals; 
performance must be of the highest 
order since most pinion seals are diffi- 
cult to reach for replacement after 
assembly, and repairs to adjoining 
assemblies are costly. 


NATIONAL SEAL 


Division, Federal-Mogul-Bower Bearings, Inc. 
General Offices: Redwood City, California 
Plants: Van Wert, Ohio, Redwood City and 
Downey, California : 
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To assure long-term, trouble-free per- 
formance for their customers, Yale 
and Towne install two 50,000 series 
National Seals at the pinion position. 
The seals are mounted back to back, 
one with its lip facing and retaining 
transmission oil; the other with its 
lip facing and retaining differential 
lubricant. Both seals used are stand- 
ard-design National Micro-Torc lea- 
ther seals with precision-made ten- 
sion springs insuring optimum seat- 
ing of lip on shaft. 


National offers over 2,500 different 
standard-design oil seals — leather, 
synthetic rubber or felt. National 
Seal engineers are at your service 
they’re listed under Oil Seals in the 
Yellow Pages. 

q 


Micro-Torc*— 
National’s ‘break-through’ 
in leather seals 


Micro-Tore Oil Seals, developed by 
and made only by National, have 
established new performance stand- 
ards for leather seals. They absorb 
less power, run cooler and [ast longer 
than any leather seal made. Properly 
employed, they have no measurable 
leakage throughout service life. 


Micro-Torc Oil Seals are produced 
by coating—not impregnating— 
chrome retanned leather with a dry 
lubricant in an elastomer binder. The 
result is a mechanically stable seal- 
ing member which does not leak oil 
through the leather, but does permit 
the unimpregnated central part of 
the leather to absorb oil for periods 
of momentary lubricant starvation. 


See, feel the difference! 


Micro-Torc sealing lips actually look 
and feel slicker, smoother — their 
cool-running, high-lubricity coating 
is plainly apparent to the touch. Ask 
your National Seal engineer to let 
you feel the difference! 
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DESIGN FREEDOM 
STARTS WITH 
ALCOA ALUMINUM 


DOES YOUR DESIGN CALL FOR SCREW MACHINE PARTS? 


¥ 


Cut costs with ALcoa® Aluminum. It gives three times more parts per pound 
because it weighs only a third as much as steel or brass. Add aluminum’s 
high scrap value... and you can save up to 30 per cent in material costs alone. 

Light weight also adds design freedom. ALCOA Aluminum Screw Machine 
Stock helps you cure inertia problems without sacrificing strength or perform- 
ance. Moving parts wear less because there’s less resistance to applied force. 

Designers of automotive parts, business machines, ordnance, have proved it. 

Aluminum offers exceptional machinability, limited almost entirely by Aluminum Company of America 
machine capacity . . . high electrical and thermal conductivity ... and choice 865-M Alcoa Building, Pittsburgh 19, Pa 
of any finish, including lustrous, lasting anodized color. ae oa say hee thang 1 a 

Aluminum is versatile. Each of ALcoA’s four screw machine stock alloys aa ita as catia aatitenae 
has significant advantages. Specify 2011-T3 for machinability; 6061-T6 for 
exceptional corrosion resistance and finishing characteristics; 2024-T4 for 
strength; and 2017-T4 for economy. 

Argus, Johnson Motors, Leviton and other companies that switched to 
Aucoa Aluminum tell why in a booklet we’ve prepared. We'd like to send you 
a copy. Just mail the coupon. 


ALCOA THEATRE 


PRODUCT ENGINEERING + December 22, 1958 CIRCLE 121 READER SERVICE CARD 





New CUTLER-HAMMER Synchronous Timers 


Set the Pace in Industrial Control Timer 
Design and Performance 











Minute 
3 Minute 


One minute timer: Adjustable 


Three minute timer diustable in three se 


\ll three timers are dimensionally identical and Five minute timer: Adjustable in five second 
feature an exclusive combined terminal board and 
mounting base. This unique design provides more 
working-room during installation and on-the-job 
interchangeability of the timing units without dis 
turbing the mounting base or wiring. 

The timer dial reads directly in seconds and one 
glance shows the exact time delay setting. These 
timers are simple to set too. Just rotate the bronze 
pointer to the dial position indicating the precise 
elapsed time desired and the job is done . . . no 
ipproximations or tedious readjustments necessary 

The sweep-second pointer counts off the seconds 
during each timing cycle. Automatic reset returns 
the pointer to the start position after each cycle or 
if a power interruption occurs while in operation stallation. Unique spring contacts mate with terminal strips 

no undertimed cycles possible. no inter-wiring necessary. The one, three, and five minute tim 

These synchronous motor driven timers work cisch dinccahten ete “nae post ey. 
better and last longer too. Dust, dirt, and atmos- 
pheric conditions can’t interfere with the timing 
mechanism. For further information, write today 
for Bulletin 10336-Z-249. Cutler-Hammer Inc., 

Milwaukee 1, Wisconsin. 


The timing unit is removed from the mounting base during in 


Cutler-Hammer Inc., Milwaukee, Wis. Division. Airborne Instruments Laboratory. en: Giantess teiione Ch. 
Associote ’ ; = 
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FLEXIBLE CONNECTORS, in a variety of sizes, constructions, materials 
tions. Our sales re presentatives in cooperation with our engineering ce 


BIG space-age problems get 
BIG flexible metal tube answers 


Large-diameter flexible metal connectors in stainless steel and other alloys—to handle expansion 
and contraction, wide range of temperatures, corrosive fluids, high pressures, and vibration. 


Jet engines, modern chemical plants, rockets, atomic energy get the flexible metal hose you nee 

plants have created a new technology that calls for new of expansion and contraction, move 

products. The American Metal Hose Division of The rosion, pressures and temperatures 

American Brass Company is constantly working with de- FREE TECHNICAL SERVICE. For engin 

sign engineers on special flexible connector assemblies to cial products—or for a free copy of our Gener il 

meet new problems. showing the full line of standard American Flexible Hoss 
Equipped to work in stainless steel, Monel. and alumi- and Tubing products—write: The American Met il Hos 

num as well as in other alloy steels and copper alloys, these Division, The American Brass Company, Waterbury 20 


Anaconda spec ialists welcome the opportunity to help you Connecticut. 


gneve” CONNECTOg, MUST move 


Vg AMERICAN 


FLEXIBLE METAL HOSE AND TUBING 


awe IANACONDA 


product 


THE AMERICAN BRASS COMPANY 
American Metal Hose Division, Waterbury 20, Conn 


| ov, ‘ ‘ rf 6) ( « ( 
b . ' tyns f 


fittin BRB, & 
NAME & TITLE 
ADDRESS 
COMPANY 


CITY, ZONE 











If your plans demand the best bronze, specify Federated Engineered Bronze by name! 
\s you know, the truly engineered bronzes—silicon, aluminum, and manganese—offer combinations 
of properties not available in other metals. Federated’s extensive facilities deliver the precise quali- 
ties wanted. Continual controls during alloying under the direction of metallurgical specialists, 
assure performance that always meets, often exceeds, specifications. Call one of Federated’s 21 sales 
offices for information about Federated Engineered Bronzes, conveniently produced in Los Angeles, 
Whiting, (Ind.), Perth Amboy, (N. J.), San Francisco, Houston. Federated Metals Division, 120 


Broadway, New York 5. In Canada: Federated Metals Canada, Ltd., Toronto and Montreal. 


FEDERATED METALS DIVISION OF 
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inspiration 


The Human Eye, Nature 


rt wavelengths 


t é eer sht 


Tiny New Potentiometer, 


actual re. is de {+ 1dd 


Miracles in Miniaturization 


The Smaller The Better ; ften 

pletely true Engineers now know that minia 
turization is the surest method of developing 
new or improved components for many of the 
atest developments in modern industry. But 
as components become smaller, the problems 
of maintaining high precision and long service 
and the call for MPB 


bearings constantly increases. MPB answers 


life become larger 


~—CIRCLE 124 READER SERVICE CARD 


with the most ext 
niature bearing 
search facilities 


and size 


Write Miniature Precision Bearings, 


hb 


Inc., 212 Precision Park, Keene, N.H 
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Man With Miracles. T} 








This motor can drive anything...almost 


This squirrel cage, open frame, integral horse- 
power Century Electric motor works fine on dozens of 
applications. You'll find it giving dependable low-cost 
service on blowers, fans, pumps, lathes, drilling ma- 
chines and grinders. But... 


It can’t do everything. There are many appli- 
cations where it won’t give good results. That’s why 
you can’t use just any motor on your equipment. You 
need the right motor. The motor that gives you the 
right combination of torque, horsepower, acceleration 
and efficiency for you to get top performance from 
your equipment. 


Century Electric can help you get that right 
motor. Here’s why: Century Electric sales engineers 
are motor experts. They know motors and drive prob- 


lems inside and out because they think, sell and apply 
motors and nothing but motors. They can sit down 
with you and give you on-the-spot answers. 


Over 10,000 types of motors are available from 
Century Electric. There is one for every type of appli- 
cation and for any kind of operating condition— 
dusty, corrosive, explosive or moist. Century Electric 
sales engineers will help you select the right one. They 
don’t have to rely on only a few types, like this stand- 
ard squirrel cage motor, to do everything 


For more than a motor—for help in selecting the 
right motor for your application, just contact your 
nearest Century Electric Sales Office or Authorized 
Distributor. A Century Electric sales engineer will be 
glad to help you. 


CENTURY ELECTRIC COMPANY 


St. Louis 3, Missouri Offices and Stock Points in Principal Cities 
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PERSRECTIVES 


in design and development . 













































German In October, 1954 when PRODUCT ENGINEERING first studied the 
: ee West German machine-tool industry following World War I, we found 
Machine Tools: that country had completely regained its position in the field and had 
Stil] Climbing rung up a sales volume of $238 million in 1953. In four years, that figure 


has jumped to $445 million, and is expected to show a gain for 1958. 
Exports, which held to about 50% of production in the early post-war 
years, slumped to 40° in 1955 and 1956, but sales so far this year have 
now moved back to the 50 point. Geographical distribution of exports 
has tended to return to the pattern of the 1930s except that North and 
South America have benefited at the expense of Europe. Total exports for 
the first half of 1958 are divided as follows: Europe, 63.307; Asia, 18.667; 
Latin America, 8.30; North America, 5.4%; Africa, 2.4%; Australia, 
2.0%. At the same time, exports to the US, after reaching a high of $17 
million in 1952 have slipped behind machine-tool imports from the US 


Production Exports Exports, Exports to Imports from 
Yeor in $ in $ %o totcl US in $ US in $ 
1954 262 , 338 ,000 129,225,000 49 6,837 ,000 5,548,000 
1955 339 ,073 ,000 137 , 237 ,000 40 5,775,000 11,061,000 
1956 412,351,000 166,352,000 40 7,453,000 10,160,000 
1957 445,039,000 209 , 365 , 000 47 9,295,000 11,526,000 


Engineering Technologically, the most important change from 1954 is a half step 
wenn ’ S backwards: away from production-line automation on the US pattern, to 
Changes automation of the individua! machine. This means greater emphasis on 
universal machines with the necessary flexibility and longer utility, special 
fixtures, and automatic material loading and unloading at the individual 
machine. Major gainers wil! be medium and small manufacturers, and 
specialty firms which will become suppliers for the machine-tool makers 
Control systems for German machine tools are changing as well 
Hydraulic and electrical controls in combination are replacing the old-line 
straight hydraulic or pneumatic systems; and very slowly electronics is 
making itself felt. Recent showings have included: AEG punched tape 
control for a Gebrueder Heller milling machine; Matrawatt AG (of Nur 
emberg) controls for continuous-contour machines; digital coordinate 
positioning device by Schwartzkopf AG of Berlin on automatic gage 
producing machines, and Brown Boveri and Cie’s pushbutton data-storage 
units for Schiess AG (of Duesseldorf) milling machines. 
Ceramic cutters may work the same changes that high-speed steel did 
With higher speeds and increased dynamics possible, the machines are being 
re-examined, and while the results still aren't enough to talk about, the 
Sixth European Machine Tool Exhibition in the Fall of 1959 is bound to 
show the fruit of the last few years of experimental work 
As of today, there are two mainsprings for a big push forward in West 
German machine-tool development: first, the automotive industry which, 
with the exception of Volkswagen and Opel, can and undoubtedly will 
help itself to a large dose of streamlining, modernization, cost-cutting; and 
second, an aircraft construction industry which will seriously get into 
business in the next 12 months—producing, under license, G-91 fighter and 
the Lockheed F-104. Paul Anderson 
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CASE /11/STORIES 


te 


N/D achieves maximum 
axial and radial rigidity 
by matching two or three 
super-precision angular 
contact bearings having 
different contact angles. 
See figures 1 & 2 below. 


ae te 


Photo: courtesy Ready Tool Company 


Lp Bearing Design Helps live Center 
Moker Achieve Accuracy of .OOOO0S0/ 


CUSTOMER PROBLEM: 


Live center maker requires bearing design that 
will help achieve . . . and maintain. . . live 
center accuracy of .000050”, under combination 
radial and thrust loads. 


SOLUTION: 


After thorough evaluation of the problem, 
New Departure recommended N/D pre-loaded, 
duplex ball bearings. Extensive testing proved 
these super-precise ball bearings resisted com- 
bination radial and thrust loads with minimum 
deflection. The N/D ball bearings, with me- 
dium and high contact angles, are mounted 


NEV 4 


/ 


CA 
NE 


duplex and positively clamped together to 
assure the optimum, pre-determined preload 
condition. As work expansion increases the 
thrust load, radial centering becomes more 
rigid and accuracy is precisely maintained .. . 
to less than .000050” total indicator run-out! 


When you’re working on new designs that call 
for high precision ball bearings, why not call 
on New Departure? New Departure’s consist- 
ent precision is your assurance of the ultimate 
in accuracy for your design. For more informa- 
tion, call the New Departure Sales Engineer 
in your area or write Dept. P-12 


Available through United Motors System 
and its independent Bearing Distributors. 


DIVISION OF GENERAL/MOTORS, BRISTOL, CONN. 


NOTHING ROLLS L/KE A BALL 


CIRCLE 127 READER SERVICE CARD 
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Merry 
CChristmas 


7 1 1 17 } } . y lik . 
Most of us recall with considerable nostalgi his s¢ ) ms that were finally center« 


ur childhood belief in Santa Claus. Unless we're the talians contributed their annual Jan ¢ 
progressive type, our children or grandchildren believe tocking for gifts (only ash 
it now. Then, eventually, comes the wrench of learning v) from the fairv Belfana, 
the truth. But the pleasant memories of Santa Clau 1 Not until th 
ire always there, made more poignant by the grownuy 
realization that it is a legend 
Much of our inner strength 1 
lor example: 
Thousands of years ago, the Persians worshipped th 
sun-god Miithra, “the light of the world’, who lived 
between Heaven and Hell. Thev held ceremonies in hi 
honor every winter solstice—then Dec 25, now Dec 


because of the change in the Roman calendar. 


Greeks adopted this worship, called Mithraism, and fron 
them in turn, the Romans took it 

Early Christians found Mithraism their strongest pagan P] 
rival. Finally, when they succeeded in stamping it out rea r of Bethlel 
in the third century, compromises forced the adoption of rench children hunt 
certain of its customs and days of worship. Jesus’ birth ike and the ] 
date was unknown, but legend placed i he vear-end top. South 
because Joseph and Mary were then in 


pay annual taxes to the ymans) and a celebration 
Jesus (replacing Mithra) as the “light of the world” w 
particularly appropriate. ‘The then winter-solstice, Dec 25, n quiet observance of the birth of Chr 

was fixed upon. In 534, Christ’s Mass was recognized So we see that Christmas means something to all men, 


as a legal holy day. regardless of nation or creed. Man rises above the animals 


Early Germans added the Yule feast, the singing « in one important characteristic, spirituality, or his belief 
carols, and the legend of Santa Claus. ‘They, too, began in a higher power, be it on the surface or deep down 


to hang ornaments on the evergreen tree, which wa inside of him. My 
imply the northern variation of the 12-branched (1 for trengthened my n 
ach month) palm the Egyptians carried hundreds of when man forgets | 
years earlier in their winter-solstice worship of the god joins with all oth 
Isis. (One legend says also that the pine is the one tr h for ha 

that always points toward heaven.) Plum pudding, min 

hanging of gifts were early medieval cu Mav that age-old hope be our Christmas wish to vou 


pie, and the ex 





STANDARDS for GEARS 


SPAN WIDE RANGE 
of QUALITY 


There is a pronounced demand for standards that will cover both 
“ultraprecise’’ gears and low-cost gears of commercial quality. 
True, the German gear industry has 15 classes in its quality range— 
but has not shown a clear-cut pattern in its divisions. By con- 
trast, the author of this article has also established 15 classes— 
but with a logarithmic sequence resulting from detailed examina- 
tion of thousands of gears. 

Here, then, is presented for the first time an all-inclusive 
gear standard that can be applied immediately to spur and helical 
gear specifications—without conflicting with present AGMA standards. 
The author, who is chairman of the American Standards Association 
Subcommittee on Fine Pitch Gears, and member of three American 
Gear Manufacturers Association committees, invites comment from 


both engineers and manufacturers. 


L D MARTIN, Geor Consultant, Rochester, NY 


Composite check .. . 

on gear rotated five times gives 
data on total composite error 
TCE), 
error (TE), and runout 


tooth-to-tooth composite 
Gears 
are rotated in mesh with a 
master; trace on graph then 
shows variations in center-to 


center distance. 
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mposite check for gear tecth i | the most 
ir method of controlling the quality of gears (PI 
l "56, p 135 Vhough it has some shortcomings 
ind does not fully meet requirements when an exact 
nowledge of angular errors is essential, it is widelv used 
gears ranging from 6 to 200 diametral pitch in 


ipplications ranging from the commercial to the 


tT 


irv. ‘There has been a recent trend, however, to call 
“ult iprecision” gears in control and ympute 
itions. The present composite check standards do 


nclude specifications for such precise classes. Not 


include sufficient specifications for gears at th 
extreme—the low-cost commercial gears 


A Broader Standard 


he l p 


hanging 


xtend the 
Th 





ognize bers go up, it 
lift the itv fror eve! to another. Except f 
7, the present AGMA Fine Pitch Standards fal 


) DOS new 


WHAT IS A COMPOSITE CHECK? 


When a gear is revolved in tight 


omme! 
h total comp 


and ground master gear 
aistance can be observed 
on graph paper, and the 


ll un 


aeviations as listed in one 


ck. W 


hen this i I ng r trans s10n | Such is the composite check 


be either substituted the composi is quite old. During the ear 
) 


idded to it. Be ingular tolerances wi ' was adopted as the 
1 * nome 
each applic ition ire not listed and houl and its na Ro 
‘ Chec} The tooth 
eck e too 
determined by mutual agreement between user a1 - 
' ; ' called “‘kickout ‘ actic 
Gucel Th mcept follows losely ( nor 
Gear Manufacturers Associati 

cently added to AGMA Standard ( ng 


tion 1, was the fir 
omposite check d 


tvpe ot 


popularize and 
of pitches fine 
r 


in use The coar 


adapting the 
Development of Classes 


rived at after studving tl 


his found that gears w American Standards As 
tion-molded 


Fine Pitch Standards 


At present two ingepen 


on gearing, and the 
within the 0.( prehensive systen F 
German D.I.N. standard 
The author's proposed stanc 


but make se of a 
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TABLE I 


THE PROPOSED 15 GEAR CLASSES 


PRESENT 
TCE, 
AGMA 
236.04 


SUGGESTED 
COLOR 
SCHEME 


CLASSIFICATION 


PROPOSED 
TCE 
ERROR 


PRESENT 
PROPOSED TE, 
TE AGMA 


ERROR 236.04 COMMENTS 





COMMERCIAL 


PRECISION 


ULTRAPRECISION 





require cutting thi 

exact logarithmi 
juence was rounded 

change create no 
l'ooth-to-tooth 

logarithm 

exact log 

with 


Tange 
to U.UU6 
thickness on n 


I 20 to +5 itch | 


in ba 


irs of 4¢ pitch ind fi 


tand ird t 


equi ati 


IT 


New class 


These are the present 
AGMA dlasses—seven 
in all 


New classes 





11 
rie 
ivi 


Ih 


( he 
Il. This 


that the 


, wee +] , 1 it 1 
what resti l 1 las apparently itlived its usefulne 
} 


The need for a simple yet reliable way t 
pecify size olproof, vet flexible enough to let indi 
vidual judgment have ne say when considering the 
application 

The proposed pecifications are given as a | 
minus change from the standard pitch radius N/2P 
where N tl of teeth and P the di 


ed in tenths 


C 


Assume th 
tandard di 


+} 


than stan 


ickné 


The testin 
).00412 in 
ngagement, 


he toleran 
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COMPARISON BETWEEN PROPOSED LOGARITHMIC, AND AGMA 
VALUES FOR TOTAL COMPOSITE ERROR 


EXACT LOGARITHMIC TCE, TCE, CURRENT 
SEQUENCE COMPUTED ROUNDED OFF AGMA VALUES 


100 ,000 010 010 None 
61,000 00615 006 006 
37 ,000 00373 004 004 
22,500 00227 002 002 
14,000 00138 0015 0015 


COMMER- 
CIAL 


8500 000847 001 001 
5200 000521 0005 0005 
3150 000317 0003 00025 


PRECI- 
SION 


1920 000192 0002 

1180 000117 00012 
720 00007 14 00007 
440 0000444 00004 
268 0000270 00003 
162 0000163 00002 
100 0000100 00001 


ULTRAPRECISION 





to 41 tent t thousandth maller than the 1.00 years, the change in 
standard pitch radius as measured at the point of tightest 
engagement. For each 0.001 in. change in testing radius the gears were checked with a rack 

because the operating pressure angle between 


( in tooth 
plus or minus, the tooth thickness change is as follows [his is 
for 144° pressure angle, 0.0005; for 20°, 0.0007; and for he master and work change whereas i rack, the 
‘3°, 00‘ Vhis change in tooth thickness may be perating al tandard pressure angles are always equal 
put in t f effective tooth-thickness change duc t regardless of tooth proportions. 

runout leu i requil d 


Method Avoids Confusion 

Ch specifying size is broad and 
contu I pe ying Size of nonstandard gears an | 
pinion I mple, consider this case: an enlarg 
12-tooth pinion, 20 diametral pitch, 20° pressure ang] 
made in ince with AGMA standards. This pinion 
would h 1 standard pitch radius of 0.300 in. and an 
apparently enlarged pitch radius of 0.3149. The pinion 
is cut ov 0.0149 on radius; in other words, the ’ 


center distance between the work and generating tool is 


andard center distancs 
esting center distal 


increased this amount. Assuming no allowance for Standard pitch diameter of 1 


* . . ’ nvolute of nel 
backlash id assuming a quality class of Commercial Involu , an ang 
i Number of teet 
. } - : im be I n 
the con ti pecifications would be Commercial 3 Number of teeth 
149, meaning that the testing radius is 149 tenth ¢ Operating -pre 


thousandtl greater than the standard 0.3000 


radiu he plu on immediately earmarks thas 
as a 

VU 
cedu 
If, on th ier | ind, he need was for a redu ed g 
mating, « im 1 centers, with the above pinion, tl 
plu gn would merely change to minus. Such a gea 
would have f 27 teeth. The very fact that 
the lowance for backlash is excessive as indicated b 
the )149 in.-reduction earmarks the gear as a reduce 
short-addendum gear. Ordinary backlash allowance would 
have indicated a figure in the neighborhood of 10 to 


tenths of tho ndths r ‘ b well i f the , 
we been well inside < CHIC REPRINT of this article car ye Obtained for your reterence 


file by checking No. E56 on one of the Reader Service cards 
hec] a, a } nd ] . 
ire checked with standar« found in this issue. For other ‘prints available see rrent 


ng-addendum pinions or short-addendum Reprint ting in this issue on page 94 
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progress 


report: 


MANGANESE 
joins ALUMINUM 


to give STRONG STAINLESS 


Technology has long been intrigued by the possibility 

of alloying aluminum and iron to give a lightweight, 

“poor man’s” stainless steel. But the combination was 

too brittle for cold-working. Now a Navy-sponsored 

project introduces this completely austenitic Al-Mn-C 

steel that supplies ductility for forming, and strength at high 
temperatures. Here are first data on the promising 


candidate. 


J L HAM, Research Associate 
R E CAIRNS JR, Research Metallurgist 


National Research Corp 


W4 ict the US Navy wanted was a stainl teel that getting imc! ed lig mpcrature 

lepends on aluminum for resistance to oxidation and iustenitic steel lo me resistance 

rosion. Navy's main purpose was strategic: Aluminum probably some of its corrosion resistance 
plentiful; chromium and nickel might be hard to get through the ideal superstrong, oxidatior 

tainless in time of war. Also, the relative cheapness tainless at the cost of carbon steel—remait 

f aluminum could lead to a “‘poor man’s stainless.’ future, the research has brought it nearer 
l'rom the resulting research program has come a family Besides its aluminum content, the new allo 

f alloys including a candidate that shows particulat nanganese and ().7¢ carbon. It has thes 


omise. This alloy containing 10 iluminum, backed 


Light weight—all three of the additiona 


vy manganese and carbon to make it austenitic, can 
Al. Mn and (¢ ire lighter than steel. St 


trengthened to a remarkable degree bv strain-ag 


family is approximately 15 lighter than von steel 
In this the alloy marks a big step forward. | PI ‘ os 
:, ind 18-8 stainless, and over 20 to 25% lighter than those 
luminum to reduce weight and cost of stainless is not * 
heavyweight the nickel ind cobalt-bas¢ pcralloys 
n itself a new idea. But like chromium alone, aluminum 


Because this light weight is also accompanied b train- 
ilone keeps the steel ferritic This means loss of its 5 5 ; ; I 
| iZIng characteristics the ALMn alloys proms 


nechanical properties above 1200 1 Such aluminum J 
veight ratios higher than most of today’s m¢ 


rons also lack ductility—though readily forged and hot 
rolled, they cannot be cold-formed by rolling or stamping High strength throughout the useful rang 
\n austenitic stainless would get around such problems, temperature to above 1200 F. A comparison 
rence the program sponsored by the Materials Branch lable 1 of the Al-Mn stainless with carbon 
i Navy’s Bureau of Acronautics two austenitic. stainless steels. But this con 
(he candidate turned up by this research has several tensile properties in the annealed condition 
ther valuabk properties besides being strain aging, but how the new stainless to its true potentia 


t also represents a certain amount of compromise. In gains strength from work-hardening and stra 
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Table I—Mechanical Properties of 
Steel vs Stainless 





Ultimate 
Tensile Yield 


Strength, Strength, ation, 


Elong- Reduction 
in area, 


LU 


Table 1i—Cold-working Increases 





at room temperature 
60 ,000 39 ,000 
91,000 39 , 500 
85,000 34,000 
109 ,000 55,000 


Carbon steel 
347 Stainless 
304 Stainless 
10 Al-34 Mn 


at 1200 F 
15,200 9,200 
48 ,000 26,000 
41,200 12,000 
60 , 400 40,500 


Carbon Stee 
347 Stainless 
304 Stainless 
10 Al-34 Mn 


Hardness of Stainless Steels 





18 Cr—8 Ni 
10 Al-34.4 Mn (302 Stainless) 
Red. Area, Hardness, Hardness, 
7 R Rx 
0 : 54 
10 61 
20 65 
40 68 
60 69 
80 








wo tiiiiiii i iit! iii tiie 


Added hardness from 


itment after cold-working gives high strength 


Strain-aging. 


Hardness data indicate that the degree of 


~~ 


forming 
trengthening 


iby 


obtained by strain-aging may be consider 
greater than that possible in existing age-hardenablk 
ustenitic steels. ‘The 10 Al-34 Mn alloy when worked 
¢ to § points Ry upon 
normal data for strength vs hardness of 


ibove 1oWs an increase of 7 
were used, then the extra hardness at this 
give the new allov a tensile strength ap 

proachi 250,000 psi—not attainable in anv austenitic 

tainless steel of the Cr-Ni type. These normally soften 

Further 

idvantage of giving the 


ind stress-relieve if heated after cold-working 
this strain-aging has the idded 


hardness to already formed parts at a relatively low 


wing temperature (about 1200 to 1300 I 


Oxidation resistance. Although less than for the Cr-Ni 
Al-Mn allo 
1ate properties up to 1500 F. In a 100-hou 
Othe 
of this family have slower rates of oxidation 
ige of 1200 to 1300 | 


highest, the 


tainle and straight aluminum-irons, th« 


65 in. on the surface was oxidized 


where its strain-aged 


oxidation penetration is even 


Ductility at room temperature is roughly equivalent 


to that of 18-8 stainless and permits cold-forming b 
rolling, swaging, bending, stamping and drawing. Be 


' + 
ius¢ \ 


( ork-hardens readily, the new alloy would prob 
iblv ha to be 


fabricating pt cedures 


innealed frequently during intricate 


However, work-hardening 
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* May be raised as much as 7-8 points R, by strain 
aging | hr at 1290 F 


muti 
it HH WAU 
Wi HAA 


Although the higher 


heavier working force 


ngl property 


in most cases normal 
less steel can be use: 
if 304 staink 


EDITOR’S NOTE: The above progres 


succession of articles covering new materials and pr 


report atest 


coatings that help design for high-temperature applic 
For another recent stainless development, this one cor 
experimental alloys containing aluminum and chromi 
PE—Sep 1 ‘58, p 20 Also, to place the new sta 
perspective, consult these articles 

Materials—‘‘New Superalloy Bids for Hot Jobs July 
p 76; facts and curves compare Rene 41 with other 
from 1200 to 1800 F 
p 135; compares mechanical properties and structural stat 
of 8 candidates for between 600 and 1400 F Titani 


High temperature Stainless Apr 


bide,” Nov 11 ‘57, p 84; compares mechanical and pt 
properties of TiC with superalloys Nitride-bonded §S 
Carbide Feb ‘57, p 135; a specially bonded ceran wit 
improved hot strength and resistance to abrasion and corrosio 
Metals at Elevated Temperatures,’ Oct ‘56, p 186; dis 
basic design questions for materials at elevated temperature 
High-temperature Materials,’ Sep ‘56, p 186; review 
developments, alloy systems used, properties required 
of evaluation, and trends. 

Protective coatings—‘High-temperature Coating 

58; for high-temperature resistance to corrosion ar 
Oct 28 ‘57; they a 


cut fabricating costs and 


Hot-dipped Aluminum Coatings 
stituting cheaper base metals 


maintenance 


i Whi 





DESIGN FEATURES 


p 


+ 


Removable package . 

onsists of drive moto! 
clutch-brake unit, 1 
ntric shaft 


I oni 


fl 
ind throug! 
tion gearing that 
haft and slide 
lutch-brake assembly ha 
steel and sintered 
| Upon engage 
ved from between thi 
oil begins to trans 
rior to metal-to-metal 
vetween friction disks and driv 
ing plat This substantially reduces 
vear upon the disk members. The sin 
tered bronze disks are standard automo 
tive transmission component 
Clutch and brake are mechanically 
interlocked to prevent simultaneous en 
gagement. Brake springs keep the brake 
engaged when the solenoid-operated air 
cylinder is not activated. On activation 
it pulls the tierod and clutch plate for 
ward. This compresses the brake springs 
releasing the brake and engaging the 
clutch. When air is exhausted from the 
air cylinder, spring pressure disengage 
clutch and engages brake In case of 
air or electrical failure, spring pressur« 
engages the brake and stops the press 


52 


Packaged Punch 
for Presses 


Easily removed drive packages work this company’s stan- 
dard presses and can be adapted to custom frames. 


All working components of the press are contained in a drive package interchange- 
able with other presses of equal tonnage. But the subassembly—air-friction clutch, 
reduction gearing and clutch-brake housing—is interchangeable among all these 
Torg-Pac O.B.I1. (Open Back Inclinable) presses regardless of tonnage. They are 
available in 22, 32 and 45-ton models, produced by Clearing Machine Corp, Div 
of U.S. Industries, Chicago 


” j 
Air cylinder 


Lifting eye 


Brake 


Reduction” 
geor 


housing 
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IN NEW PRODUCTS 


1 
for multiple « 


Choice of setups 


pres 
stamping otf 
-Two pt 


j 


I 


Basic components 
of Clearing’s standard p r he drive as 
bly, press frame at ) rame is welded int 
unit that provid inting pads fe 
plate. Driv 
en frame sid 
ompletely int 
hased sep 


whor 
oni 
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PRODUCT DESIGNS 


Coiling the Cooler 
Saves Water 


Compact compressor also occupies less space 
than comparable models. Combination 
lubrication system uses oil from crankcase for 
lubrication of cylinders as well as moving parts. 


Clean-looking exterior results from placing most air, oil 


and water lines in major castings or under covers. Also 
countersunk socket head-screws and rounded castings simplify 


cleaning. The cooling-water discharge can be 





connected 
to supply plant heat. This ER6 2-stage compressor produces 
1140 cu ft/min at 100 psi with a 225-hp power source Two-stage compressor . 
Produced by Atlas Copco AB, Stockholm 1, Sweden is cylinders mounted at : — 
t rankca Low-pressure ertica ylinder 
ind high-pressure horizontal cylinder are fitted 
th double-acting disk pistons. After first-stag 
n, air goes through inter ler to th 
lip inder for mp ion ft final working 
if... Bot viinders are supp! d by a f feec 
bricator fitted to the main lubrication pump 
[he preset lubricator delivers four drops of 


PS trai ninute to the HP cylinder and 8 drops a min 
3 te to the LP cylinder. The drops ire visible 

1 sight glass in the lubricator housing—first, o1 
I yp is delivered to the HP cylinder; four second 
iter, two drops go to the LP cylinder. This pri 


dur is repeated ipproximately four ¢t 


: Pee i AG 
‘ Seperator 





Intercooler and moisture trap. . . 


are housed inside large-diameter steel tubing that 
Safety mnects low-pr re and high-pressure cylinder 
; ooling water pa through finned pipe, coil 
valve ‘ ; ai iti 
iround inner drums. Cooling coils are retain 
Vv sing] t at top of unit. Air from LP cylir 
Oolin 
Coowng | der pas { en inner drum ind oute t 
ld pact Ip d by finned pipe 
, xcellent heat transf ind np | t 
/nner 
( m ich da by larg 1 area and tu! 
aorum 
n USEC restricted air passag Aft 
tey 7 tor loy ] »— +} 
Gasket ving iden 
im t 1 
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fears Provide 
Knuckle Power 


Making gears do all the work of 
transmitting power to this truck’s 
front-wheel drive eliminated universal 
joint from steering knuckles but pre- 
sented a problem—solved by running 
the final-drive shaft through hollow 
kingpins. 


The front-wheel-drive mechanism is fully en- 
closed for protection against dirt and wceter 
uses oil lubrication for main carrier and axle 
ends. FAS 491 front drive is produced by 
Mack Trucks Inc, Plainfield, NJ, and used in 
its Model B-8136SX 6-wheel-drive truck for 
off-the road applications 
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Power train . 
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PLASTICS: 
WHERE VACUUM 





1 Sheet is loaded into clamping frame 


It's also called thermoforming because 
it includes such variations as 
air-stretching and match-plate 

forming. It can make deeper parts, more 
complex designs. Here’s latest on 

what the process will do. 


RONALD L DAGGETT 


Professor of Mechanical Engineering, University of Wisconsin 


Variations on Basic Method 





Vacuum forming has been modern- 
ized to include: automatic machines 
that feed from continuous rolls of 
sheet plastic; combinations that use 
air to stretch the part, and a plug 
type plunger to make deeper draws 
and more uniform parts; match-plate 
molding that shapes with male and 
female dies; and snapback forming— 
preforms in a female mold, then 


THIS NEW WAY DOES IT IN 4 STEPS 


finishes with a male die. 

These variations on the process give 
new opportunity to design; for ex- 
ample, they have made possible such 
new products as: 

@ Skin packaging—provides the . 
protective coating of thin plastic film: 
in a sales-appeal container. 

@ Blisters or bubbles—give “‘see 
through” structural shapes for enclosure 
or housings 

@ Decorated and textured plastic 
sheet—imitate woodgrain, leather cloth 
marble; add structural stiffness; also 
good for lettering instructions, labels 
nameplates 

@ Flexible coverings—give impact- 
absorbing crash pads for cars and 
other mobile equipment 

@ Low-cost expendable parts for caps 





and covers 








4 Formed part is ready for removal 





56 PRODUCT ENGINEERING + December 22, 1958 





FORMING STANDS TODAY 


Thx p! tul jUCTICS 1 


turning plasti into 


N ppo if 


show 


parts by the old vacuum-forming 


method need no longer depend on suction alone 


ram pressure of air, given by 


air in the reverse direction keeps the plastic from sticking 


to top mim of the mold 
pressure, the plug goes 


S & 


for removal 


a descending plunger, makes 
it possible to get a deeper draw and sharper corners. And 


Then, having delivered its air 
up and the shaped part is ready 


@ thy 
ibility in design 
@ Decoration « 
berore 


rorming 


tooling in be 


=" } 
aii UC 


Chere are limitations 


ide 


1:14 


of the 
But in general, the method provides a ¢ 


part 


built 


t ¢ 


changed easily 
in’ by preprint 


forming 


produce cheap, large, thin-walled part 


The Basic Method 


in be « 


depth-to-diameter ratio cannot 


There are now so many other variations of the method 
that it is increasingly being called thermoforming. ‘Thi [hermoplastic sheet stock, clamped around th 
illows for the decreasing importance of suction and th heated to formable limpne ind draped 


fact that, in each case, the material is a thermoplastic 


ugh hole ; in the 


nold. Vacuum now pulled tl 
formed after heat has softened it. This draw th heet against the mold Ise 
Money-saving is the big attraction of this proc | setting it int ape. After rer il f 
example, these features account for the cheapness of part 1old, unwanted ire trimmed off, h 
such as enclosures and liners, made by the basic method n ther attachment 
e It shapes in Inexpensive material thermopla t heet Although the mmon l 
stock ntially in ! l 
e | ooling sts are low—only the male or fema ninor forming—this proce nf 
of a mold used, and can be made of cheap w to 4 in. thick, with depths of draw up t 
plast | uction tools dluminu ter. So, for t t 


COMPARISON OF SHEET PLASTICS FOR VACUUM FORMING 





Properties 
Typical Cost, - —— Heating 
MATERIAL Thickness, 0.020 Impact Appear-  Time,** 
in. thickness, Elonga- Flex. Strength, ance* sec /mil 
$/M sq in. Sp Gr tion, Modulus, ft-lb /in. thickness 
% psix 10° at73F 
STYRENE 
MODIFIED 0.020-0.125 0.55 1.05 15-60 2.5-3.3 0.7-6.0 1,0 35 
BLENDS 0.020-0.125 — 1.12 50 1.8-2.2 4.0-8.0 T,O 0.37 
ACRYLIC... 0.080-0. 187 1.75 1.19 2-4 4.25 0.40.5 C¢,T.O 0.40 
VINYLS 
COPOLYMERS AND PVC 0.005-0.125 0.65 1.35-1.45 5-15 4-5 0.8-14.0 C,T,O 5-0.4 
PLASTICIZED (flexible) —- —— — 200-400 T,O 
CELLULOSICS 
ACETATES (cast). 0.005-0.020 0.75 1.3 30-40 1.2-2.0 1.0-3.0 C,T,O 0.40 
(extruded) 0.005-0.125 
BUTYRATE 0.005-0.125 0.80 1.2 50-60 1.2-1.4 1.82.4 CTO 0.45 
POLYETHYLENES 
BRANCHED 0.020-0.125 0.38 0.92 500-650 0.3 No break T, O 1.00 
(standard density) 
LINEAR. . 0.005-0.125 0.45 0.94-0.95 150-300 1,-5.0 T,90 1.00 
*C = dear T = translucent, O = opaque ** With heater at 1100 F, 5 in. from sheet 
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; 


nd to take full advantage of vacuum forming’s inhet 
high speed, these basics should be followed 
Maximum part size is limited only by size of large stock 
machines can handle sheet up to 5 x 9 ft and 
izes can be made with simple tooling. Mini 
lum sizes are limited by minimums of the radii 
Depth of draw for simple vacuum forming should not 


normally exceed } the diameter, but draws up to 1 D ca 


] 


be had with some sacrifice in wall uniformity. With air 


tretching and istance from a plunger, uniform wall 


thickne 1 draws up to 14 D is not uncommon 

Draft required by female molds is a minimum of 4 

cause the part, on cooling, shrinks awav from the mold 
Male mold 1 jull 1 minimum of 1° because the formed 
hrinks around the mold. These molds are usu 

simpler to make and therefore lower in cost 

Minimum radii should exceed twice the thickness of 
the sheet. Where smaller radii are used, thick stock 
§ to } will not develop true corners from vacuum 
lone 

Undercuts or reentry angles in general are undesirable 
because they complicate tooling. But thin flexible mate 
rials, the undercuts are designed with large radii, can 
ometimes be stripped off the mold without special too! 
ing such as retractable lugs or loos« pieces 

Inserts add rigidity but cannot pass through the 
sheet (forming rehes on a continuous sheet to retain 
the vacuum Whether to choose wood, Masonite, or 
metal for the insert material, depends on the plastic and 
hape of the part. When heavy parts are formed around 
rigid inserts, relative expansion should be close enough 
so the shrinking plastic will not crack, or loosen the 
insert 

Rigidity of these plastic parts is determined by thx 
flexural modulus and structural shape. Often, structural 
tiffening from mbs, corrugations, or beads will permit 
using thinner stock. Stiffmess can also be added t 
liners bv backing them with foam This also 
heat-insulation 

Secondary steps, especially hand-finishing operation 
hould be kept to a minimum Instead of sawing o1 
drilling, these can be combined into one blanking step 

Allowable thickness of a part is difficult to determin 
vhen it is not uniform, but a rough evaluation can be 


ac om this formula 


thickness irea 
sheet insick clamp 


Total area of part 


EDITOR’S NOTE: Other articles on forming and designing 
plastics include Forming Plastic Sheet,’ Mid-Sept ‘58, p D4 
compares the difference methods of thermo-forming plastic 
sheet materials, their tooling and costs; ‘How to Design Out 
Cost of Plastic Parts,” Oct 14 ‘57, p 77, shows how to spot 
such costly requirements as heavy walls and extra-close toler- 
ances—charts guide selection of basic production processes 
Design Hints for Laminated Parts,’ Jan ‘57, p 86, gives best 
shapes; how reinforced plastic laminates carry loads best 
Designing with Plastics,” Mid-Oct ‘55, p C19, gives basic 
ground rules for design of molded thermoplastic and thermo 
setting materials. ‘For Better Phenolic Molded Parts,’ Sep 1 ‘58 
p 86, describes process limitations when molding phenolics; how 


HOW to MAKE 


At this intensity, noise can be more 
destructive than mechanical vibration. 
Special speakers and a pentagonal sound 
chamber simulate noise frequency and 
intensity met by control components in 


rocket-powered missiles. 


MERWIN T ANDERSON 

Test Project Chief 

Research and Advanced Development Div 
AVCO, Wilmington, Mass 


Wo: environments encountered by many com 
ponents and control devices today are often b« 
vond the range of what usual noise generators 
in produce. Yet in missile applications, f 
xample, it is hardly practical to operate a rocket 
rine just for the noise. This was the reason for a 
Aveo to de velop in electromagnet 


1 sound chamber for noise 
db 
produced by a rocket engine pe 
‘f 100 to 600 cps with sound pressut 
n 180 and 195 db. Attenuation from distan 


housin 


+ 


g reduces noise on component 
ot ibout 140 db is shown in the curve 
Since the noise is random, an electromagneti 
horn-typ loudspeaker is a logical transducer 
were available with the needed power 
m unit 3 ft in dia and 2 ft lon 
with a 12-in. diaphragm, a converg 
vice and conical horn ending 
ypening. When driven by 
the speaker produces 155 db 
10-in.-dia area at 20 te 
cn rt pons 
When placed at the end of a molded fiberg] 
tube 10 in. dia and 12 ft long 
rs produces a sound pressut 
1 spectrum closely matching tl 
Ihe tube will take parts up t 
uit affecting the progressive 
rger specimens requiring larger-d 
power increases with the qual 
1 reverberant chamber 


offers a better answet 
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oudspeaker 


4 
XC Aitec Lansing 


4a < Model 490-C 


Nw . ‘ ouadspeaker 


Pentagonal reverberant chamber 


7-t high, with nonparall 
can subject 90-cu ft 
pressures of 152 db with 
matching noise from 


forced concrete walls 


Noise spectrum 





. tor a typical rocket engine 
YDICQ/ rocket-engmne in the reverberant chamber. Curve 
spectrum ber is 3 octave-band frequency 
y curve for the special 6-kw speaker 
characteristics over its frequen 
that lower frequency noise 
special loudspeakers onventiona 


provide the noise above 00 


200 
Frequency, cps 


designing 


uch a chamber the maj 
ybtain uniform frequency distribution 
Ihis led to a chamber with no parall 
il with nonparallel floor and ceiling 
ipproximately 7 ft square, and are 12-in 


] 1 
ittenuate external noise to sate | 


evels 


Conflicting requirements of siz Ow frequc 1 
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> 
we 


‘teree 
manen 


teuLe 


‘check these mechanical features 


BEFORE SELECTING a FHP MOTOR 


For a specified application, consider such characteristics as 


power and torque of the motor—but don’t overlook importance of 
its mechanical makeup. Here’s a guide to basic enclosures, mount- 


ing arrangements, bearing types, insulation, and those “extras.” 


NORMAN L MORGAN 


Application Engineer, Special Motor Dept, General Electric Co 


I pat to get etter acquainted with the mechani nd on 
features of fractional-horsepower motor Knowing the mounting and 
tructural makeup—from enclosure to insulation—pr 


| 1 - na i ind I ike . 
you to select the motor that will do the job at n all tl ynal Vy] This reduce 
cost. It gets around the difficulty of depending f fra nal wer motor 


published mechanical standard With moto 


in. in dia and over, the mechanical features are well 5 BASIC ENCLOSURES 
fined by the NEMA—but there has been little stand Of the many ty listed by NEMA, 


irdization of smaller sizes. This explains, for exampl pplicable 


why one manufacturer's special motor is called a standard , 
. Open For ling purpos e opel ll permit a issage 
model by another—who produces in volume : ' i 
: of external air over and around the windings The 
But even though mechanical features sometimes vary 
C motor i rot ed ; ' r be eioT 
motor is unprotect ig st contaminates ign 
(for example, a low-power shaded-pole motor does not 
matter of any tvpe r from any direction 


need an explosionproof enclosure because, in a contam 


inated area, a self-contained motor and drive unit wil Open dripproof—S 
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olids falling from anv angle of 
15° or less from the vertical cannot enter motor interior 


irranged so liquids 


Totally enclosed—Free exchange of air is prevented 
between inside and outside of the case, but it is not 
watertight or airtight. Windings are cooled by heat 
exchange rather than direct entry of cool outside air 
Frame size is larger than for an open motor of equal 
rating because ability to dissipate heat is less; hence 
cost is proportionately greater. 


Totally enclosed fan-cooled—Outer shell is cooled by 
an internally mounted fan. Heat dissipation is better 
than above; hence the motor may develop greater horse- 
power per frame size. Normally built only in the larger 
fhp sizes, since the saving in size is offset by fan and 
housing length in smaller frames 


Explosionproof—Can withstand an internal explosion of 
gas or vapor, and is constructed to prevent ignition by 
sparks of gas or vapor surrounding the motor. Rugged 
construction increases cost over other enclosures 

Other basic encloseures—weather protected, dust igni 
tion-proof, lintproof, sanitary motors—are refinements of 
the types discussed and will be recommended by manu 
facturers when application warrants 


4 MOUNTING ARRANGEMENTS 
\lmost all fhp-motor applications can be handled 
by one of the following mounting method 
Base—Motor nounted rigidly to a surface parallel 
to the shaft. Most common is the foot mount—a con 
toured plate welded to the stator shell, then bolted t 
a surface. Variation 


+ } ] 


at each end) and pad mount (the fastening is screwed 


a cradle mount (motor clamped 


into the mounting from the opposite side 


Band mount—Mot pplied without mounting 


arrangement vxands around its circumference 


Resilient mounts—T |! the motor vibration 


rubber ich end of the mot 


and clamp rubber pad can be used 


I 


+ 


betw il 


End mounts—Several general arrangements are possible 
When accurat haft alignment is not required and 
end-mounting is | for in the application—for ex 
ample, a heater-fan extended motor-through 
bolt method is low lhe manufacturer suppli 
the motor with | 
which may be 

lor more 


mounting 


} 


md bearing 


motor sha I he che ipest w 


Where 1 


l MIXCT I I Il parts ire 


into another 


ipplied in the form of field and rotor 


1otors) with the be 


ounting and housing are part of the 


> 


2 BEARING TYPES 
bearings are a 


OT IS On 
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caring ha t haf But 1 gen the 
selection ring lubrication presents little 
problem be based on application. Main 
decision ring? Lubrication is nor- 
mally on v-temperatu pli 


Sleeve bearings—Used v pounding, vibration or 
thrust are not excessive. A lubrication system is required, 
or else a large inherent supply of oil with efficient recircu 


ti ind a sealed system is necessary 


ea ngs iT 
ing I 


plain or oilless. ‘he plain types 
of bronze, babbitt, or other! metals, and almost 
quire some sort of recirculating oil system which 
lubricant from a reservoir, pump 
urtace ind retur it to the reser 
is material, suc 
in whi he retained and fed 
In general, their life 1 mited and, as a 


u ually used on 


Ball bearings 


and transmissions 


‘ 


Brakes | 


(,overmmor;rs—>» 





Duty 


il i 1itl 
mote 


ir sp 


( ination 
POINTS TO CHECK 
Basic requir 


ements for 
mate spe cd 


ition 
pecincati 


1s 
cations the blad 
ments un lel 


motor m 


Output—Simplest ap 


pre 
equired by a constant t 
n drive shaft, chi 


king pr 
irting 


pecd 


nmuou 


] ] 
iC 


ids If 


rmal QUITTS 


calibration 


th lc 


ipp] 
input readin 
ne hp load 
igned the 


Another 1 


YOK xd 


watts and 
Method 
ty pe 


motor 
f the 
‘ 1 
rue rs alno t 
normal motor 
[ heating 
ritage hen 
ipplic ition 


p oportional 
ypc! iti 


Low 


oO 


torque 


motor ck 
Shunt and co hp 


range ot 


id at any 


cvcle— \lust 


output 


\I 


in operating 


Motor 


ippearing 


EDITOR’S NOTE 


l-hor 


6 


ite eXa 


quart d horse DOW 


Bu 


ipproximation of 


1uUOUS-dL 


Ww 


rotor 


epower 


the 


range 


rh 
i 


up artic 


type 
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form 


by 


ina 


motors 
nore about mechanical and electrica 


from 1 


December 


litial estimatin 


1 pic il 


nciosed 


motors 


formula will give the in 
mittent dt perating b 


+h 


e same auth 


starting method 


features mentioned 


Here’s Help in Selecting the Right 
—a bibliography of relevant material 
over the past few 


years. These motor 


2000 to 4000 hp 





y 
Z 


e 


At ED 


’ 


; ; 


DON’T BE UNDERBID on equip- 
ment or systems involving metal 
bellows and accessories. Specify the 
completely assembled ‘‘package’”’ from 
Bridgeport . . and save on handling, 
assembling, inspections, testing and 
paper work. Quantity purchasing and 
superior facilities assure you absolute 
minimum cost. Pass this saving on 
when you submit your bid. 

Bellows metals to meet your tough 
conditions of temperature, pressure, 
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LOWS 


... Hottest cost-saving idea in the controls field! 


vibration and corrosion 

from !,” O.D. to several inches O.D 
Get the complete story on custom 
engineered Bridgeport Packaged 
Bellows. Write for Bulletin A 101 


a 
dais Kobertshaw-Fultow 


BRIDGEPORT THERMOSTAT DIVISION 
Milford, Connecticut 


CIRCLE 128 READER SERVICE CARD 63 





() SIMPLE LOcKING 


Springs, latches, eccentric cams, and other arrangements that 


hold two parts together 


SPRINGS 

















Spring catch acts as pawl-type catch 
for sliding members Se 


embodies paw! 


Snap-on lid 


principle in parts themselves Release 


WD 


=. 








Tilt-lock principle (A) has many app 








cations— examples are holding specime 


n microscope table (B); lock for vacuun 


r tube (C 





<=> 


Spring hook locates itself, then locks 
hold part 


E 


Umbrella-type catch i 
spring hook 


iy _-—- Swinging pow! 


18} oe 


analagous t 


LATCHES 
Drop lotch— 











| 





Double 


narrow aor 


latch for 


rs K 


high 


64 


Hook-latch is 


[eh 


oe jim Pawl holds this latch 


inexpensive 


all lids 


Drop-latch holds bar in position 


¢ 


eT 
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Product Engineering 


-. DEVICES 


ECCENTRICS 


FEDERICO STRASSER, Mankowitz & Strasser Ltd Santiago, Chile 








fnternal com 


TCOZCOA 20-80 


13 - 
4: 


Internal cam here 


<I> 


External cam exerts nigh 
friction-forces that provide 





for hinged cover 
clamping action 

Off-center head holds parts together in posi- 
tion shown, releases when one part is given 
a turn of 90 degrees 


Screw-actuated cam exerts con: 
derable clamping force 


MISCELLANEOUS 


Non- tangential paw! 





Pawl parallel to axis locks rotary device Taper pin expand 


large holding forces powertul 


Work piece ~ 


Carpenter clamps are self g, held Bayonet-lock wedge act t Spring-loaded bayonet lock 
tight by the workpiece itselt be shaken loose F itive arir 
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STEEL SHAPED TO CUT COSTS AND IMPROVE PRODUCTS 


This is a picture of teamwork. C. G. Merker, U.S. Steel Metall 7 discusses this cost-saving production 
change with Dick Sprucebank, Grating Shop Foreman, and Mr. P. H. Rollings, Division Purchasing Agent 


Stair tread nose plate made in one op 
from steel already rolled to shape 


One opention sawing — completed this nose Blaw Knox Company, Pittsburgh, 20-foot lengths of steel. The result 
plate made from a spe ih section rolled . : 
ith a raised tread on the a ‘tits: Ganion © makes thousands of open grate stair was substantial savings in cost. 


10 bar it a time speeds up operations 


sandies ‘Aten: altel aniiaienin treads yearly. The nose plate was USS Special Sections can be made 
previously fabricated in such a way in many forms so that mass-produced 
that excessive scrap losses and high parts can be cut to length as re 
costs were often incurred. quired and processed to finished 

To solve this problem, U. S. Steel parts by simplified fabrication. Fre- 
suggested a special angle section with quently, this method will substanti- 
a raised tread rolled on the top side ally reduce costs and result in 
This eliminated shearing and form improved parts. Why not write for 
ing operations, and the resulting complete information? United States 
scrap loss. The nose pieces could be Steel, 525 William Penn Place, 


sawed 8 or 10 bars at a time from Pittsburgh 30, Pa. 


United States Stee! Corporation— Pittsburgh 
Columbia-Geneva Stee! — San Francisco it d t | 
Tennessee Coal & lron—Fairfield, Alabama ni e a es ee 


United States Stee! Export Company 

















Product Engineering 


Third in a series of articles by the author 
on pipefittings that serve as flexible connections. . . 


Charts find torque, pressure loss of 


SWIVEL JOINTS 


G M BAGNARD, Chief Engineer, Chiksan Co, Brea, Calif 
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mozmamumsA 





 & PowenGaip 


ORIGINAL 
BELT 


WITH 


TEETH 


% 


a ne +e F 
i gl i i, Pag As bag 8 


The U.S. PowerGrip “Timing™® Belt is one belt that 

delivers POSITIVE drive, non-slip performance all the 

time. During the eight vears since it was patented by 

S. this “Timing” belt with teeth has been popular! 
erred to as the “T” belt 


So indis) 
INNCLIS] 


be It bec me th it 


7 
thousands of plants girding for powel and automat 


vensable has this liming 


are using the T belt. It not only gives non slip perform 


ance, it will never stretch and will outlast ; 


Mechanical Goods Division 


THE La 


Besides, it requires no lubrication, no maintenance. And 


» this belt requires virtually no initial tension at 
installation, think of how this prolongs bearing life 
nsmission Distributor carries 

has the « xperience and engineer- 

lp you convert quickly 
When you think of rubber, think of your ‘’U. S.” Distrib- 
utor. He’s your best on-the-spot source of technical aid, 
quick delivery and quality industrial rubber products. 


United States Rubber 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 


’ 


ae ‘ig : 
Rockefeller Center, New York 20, N 
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Product Engineering 
SWIVEL JOINTS (cont.) ee 


O Pressure-loss nomograph 


mozmamamyA 
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NEWS FROM FLEXONICS 


BELLOWS APPLICATION 


ENGINEERING 


A 


One of a series of reports on more 
effective use of metallic 
in new or 


bellows 
unusual applications 


Flexon Temperature Sensor Provides 


Improved 


pl duct 


Top Burner Control for Ranges 





the 














ivi 
MVP at 1s 
oughly tested an 


Ol exceed ill 0 


| 
rigid 








pe riormal 

















ita unit price that i 


vious sensor cost, 


Operation of the Sensor 


1. the 
is mounted 
hie re 


t} 
rh Very 


ensing 


unit w Advantages 
okine uten of the Flexon Sensor 


unit. Its job 


( perating standpoint 
sensor pro 


I 

which results from a 
design features. The 
within 


be tter 


y is very 
rR permi 
with the utensil. ¢ 


VW hic h 


makes it easier to install 
level 
combination of metals 

efficient 


nm a posit nm. In addition 


sed in the 
Sketch of surface unit showing the heat 


position of the sensing head 


provi les more 
than « ntional sensit 


Design and 


ind Mmanurac 


utensil " i tra } OT! establishes 


nfiormation to a control t iracteristics 


onve 1g heads 


of the 


re sponse 


ture 
ture of the 


current How to 1 
pre-set utensil ter 
sensing head serves 
the fluid charge 
sion, Or contraction 
isil temperature ges 
] by means of . ipilla . 
i diaph ivm issembly Phe I 
tion of the diaphi iv! 


face unit off and on to 


( 


In Canada 
Also Manufacturer 


70 
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The complete Flexon surface 


ides HM pros 


sens 
005” 
contact ture o! 
ontact is further im 
prove d because the di sign of the head 
ind maintain 
the perrence 
unit 


transter the 


ila 0 
and life sign Guide 


lar superior to cony 


1351 S. THIRD AVENUE - 


Flexonics Corporation of Canada 
of Rubber and Metal Hose 


unit control sensor unit. 


il sensors. This in tun 
tributes to the unit's accura 


in the highly ( 


industry the 


ompetitive 

substa itial 

made possible by the F] 
I 


S parti ularly in portant 


the 


odd How to Take Advantage 


of Flexonics Assistance 


Whenever you have a de sign require 
ent involving responst to te npera 
! put the 
proble m in the hands of the Flexonics 


Bellows Application Engineering Staff 


tall 


yressure changes 
] ud 


at the earliest possible stage Their ex 


| is vour best assurance of vet 
ting the performance you requir 
he lowest possibl cost. 
For your reference file, write for 
of the Bellows De 
20 pages of helpful lesion 


n ats The re’s no obligatic I 


ir COpy Flexon 


BELLOWS DIVISION 


, 
a+. hr” poe pt? 
Lit ALAALS OO 


{ 


MAYWOOD, ILLINOIS 


Limited, Brampton, Ontario 


Assemblies ¢ Expansion Joints ¢ Aircraft Components 
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Remote registering counter 
rovides be j 


ta ( ndication for met 


i \ ‘ t t 
than § » ro tock. Badger 
Meter Mfg Co, 4545 W Brown Deer Rd. 
Milwaukec 


rcle 1, Reader Service Care 


Lightweight rotation joints . 


1 + } 


in tant and ft 
Meletron ¢ oT} 
Angeles 35 
e 4 Reade 
' — ' 1D 
11214 Exposition Blvd. Los Angeles 64 


Circle 2, Reader Service Card 


High-temperature paint 


stroke 


] 
a 


t at any 
ianged \lad 
t pecil ipp itl T 
r $1] Norn | t } 
k i t + i ipproximat d Densmore Engineering 
35 bk. Greenleaf St, Compton, Calf 


+ 


Circle 3, Reader ‘§ 
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SIGNIFICANT COMPONENTS @® 


MATERIALS @®@ 


PROCESSES 


continued 








Extruded ring terminals. . . 
i act as spacers or lock washer ER 
d 80 terminals are stamped from ( 

1 bra nd high brass tinned M 
17 tud hol 
re and 


Ommo 


i ip OTM on @QG 
Electric Terminal Corp, 
Industrial Park 


6, Reader Service Card 


Warwick 


Providence 5 
Circle 
Straig 


ht centrifugal clutch .. . 


opp d and 


drive 


d in choice of 3, 34 and 43 in OD 
th ys to Fairbanks, Morse 
& Co, Magneto Div, Beloit, Wis. 


Circle 7, Reader Service Card 


Linear integrator... . 
has micro ball-bearing carriag 
iid to extend life and improv 


i0dels 


irings and 


accuracy 
Area of 


steel 


ove input shaft. 
factory-adjust- 
is said to permit 9.01 re- 
Integrator 

; 
« 23 x 


d is ll 


in aluminum alloy 
and weighs 17 oz. 
j 


hanical device 


3} in 
to con- 

n to rotary velocity or as 
| variab] peed di Librascope 
SOS Western Ave, Glendale, Calif. 


Circle 8, Recder Service Card 


72 


Magnesium sheet alloy . . . 
ifter \ 


ig Contain inc and ral irth 


does not require stress relief 
illoying mstituents and is said t 
of any magnesium 

l'ypical | 


. hardened + 
1 hardened 


yopert 


ne! t l Madison 
Madison, Il 


Reader Service 


In fu mmercial pt 
Div, Dow Chemical Co, 


Circle 9 


No 


il 


nsticking pulley design . . . 
prevents f1 rl wid fi 


| 
ing rfaces are re-oiled from 


tting corrosion 


reservoir ith each rotation of pt 


Continuous rotational pumping actior 
hub on sleeve ynstantly 
ind distribute 

urfaces. Series 


ited outside 


oil film evenly o1 
of nylon-faced rul 
bearing surf: 

from stationary 
gh movable sleeve 


keys 


carry 
distribute load and eq 
by both flanges. O-rin 
lubricant f 
tween refills 


to retain 
Five pulleys 

, 10 and 15 hp, based at ci 
ind for max speeds. T B 


nstant t 
W ood’s Sons 


Co, Chambersburg, Penna. 


Circle 10, Reader Service Card 


Torque motor for 600 F... 
operation di not I omplicatec 
cooing t 

in high-temy 

midposition 

of 0.005 in 

ures 14x144x1}4 m. and 
Requires 4-w-input electri Amer 
Control Inc 

54, Mass. 


ican Measurement & 
Calvary St, Waltham 


Circle 11 


240 


Reader Service Card 


Automatic transmission 
id differential assen f 


ivy-duty appl 


1a ( Hawkins Metal 
Products Co, Dept D-227, 324 Thompson 
St, PO Box 12. Lebanon, Ind 


Circle 12, Reade 


Immersion heating unit. . . 


; it) + + 


i nay ren ved 


tnout 


\ \ 


vaila 
Mad 
ind 
ind 3-] ASC; I >-il pip md | 
e 40, with length trom t 6 
Thermel Inc, 9400 Robinsion Rd, Frank- 
iin Park, Tl. 


Circle 13, Reader Service Card 


Variable sheave and clutch... 


\ 


llang 
ind left-hand thi 
Sh i 
n R belt B 


M iX 


i\ if mid 


rating 
th ’ " 
i IS ap] Dodge Mtg 
vawaka, Ind 


Circle 14, Reader Service 


Co, Misl 


High-tempe 


; + 


rature valve... 


tan diay 1 


I 


CONTINUED ON PAGE 74 
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BRIDGEPORT BRASS 


Copper ALLOY BULLETIN 


Br dgep. rt Reporting New Developments in Copper-Brass Alloys and Metalworking Methods 


SHES EH HEHEHE HEHEHE HH HEHEHE EEE HEHEHE SETHE EEE EEE EHH EES eee ee ee eeeeeeee 


USE BRIDGEPORT'S 
WAREHOUSE STORES ° 


» 
FOR FAST SERVICE = \, 
y network put rass, copper and y 
lininum I il proaucts within asy F % 


ighout the 
you fast, 
large or 


result, your inventory and 


N 


ordering problems are simplified, your 


production schedules more easily met Every Product Should 


Try Bridgeport’s ‘‘Johnny-on-the-spot’ 


service next time you need brass, copper_ | “Take Advantage of Today’s Favorable 


saienien dee Cost of Solid Brass 


renouse nearest you 


Of all the qualities that rec 
Newark (Hillside), N. J brass for finished products 
453 W. 47th 2 1240 Central Avenue a : + 
LAtayette 3-22 Bigelow 3-0044 price is now one of its most attra 
Cleveland 6, Ot New York, N. Y ; Price —a vitally important elemen 
1921 E. 119tt 48-49 33rd St. (L. | : 
CEdar 1-518 EXeter 2-429 any product— puts brass within imm 
we C Philadelphia 24, Pa ate reach of all manufacturers wh« 
rs ae 318 E. Lycoming P 135 
Lng ah a JEfferson 5-39 that quality, cost and availability 
MAin 3-( a 
AComa 2-4108 Providence 5, R. | essential to the success of their pr 
177 Georgia Avenue 
Williams 1-2106 or parts 
tle eet t. Louis 3, M j } 
5] 135 Delmar Blvd Consider these 
CEntral 1-0076 you now by Bridgepor 
an Francisc Calif 
Potrero Avenue 


t Angele 
6500 E. FI 
RAy nd 101 
PA kview 1-517] 


plier of copper and brass 


Nderhill 1-255] 


aintains Sales Offices 
ties. Check your local direc high - quality rass strip 


i phone number as 1 grain siz ont 


kad BRIDGEPORT BRAS 


> S 


Br dgep rt Bridgeport Brass Company, Bridgeport 2, Connecticut * § Ot ni 
co. 
In Canada: Noranda Copper and Br I M 
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SIGNIFICANT COM 


PONENTS e@ 


MATERI 


ALS © PROCESSES 


continued 





through 
ure 1S der \ d 
tappec 
inlet. Vals 
Offered in 
I ved or flanged 
Automatic Valve Systems Co, 1535 Mon 
Ave, Newport Beach, Calif 
Circle 15, on Reader Service Card 


tself, with maim ling 


upstream of valve 
IS TCICAaS d 


with onnection 


rovia 


Press-to-lock fastener . . . 


sed for securing Inspe tion 


' 


init pane ind sectio1 


uck on lation and 
require only 
istallation or removal | 
elf kit offered. Deutsch Fastener 
PO Box 61072, Los Angeles 61 


Sampk do-it 


( orp 


Circle 16, on Reader Service Card 


Sliding-seal control valve . . . 
t threaded haust port I 
f ind 
land or m 
NPI 


ommodat 


port 
t 


disk 
-ring and | 
\ Schrader’s 


Brooklyn, NY. 


Circle 17, on Reader 


I hang 
Son, 470 Vanderbilt 


Ave 


Service Card 


74 


Quick set silicone rubber high 


mizes at room ten | 
pout . times fast 


om-temperat 


rati } 
one Dow ¢ 
Mich. 


Circle 18 


land, 


on 


Miniature proximity pickup . . . 


for use while 
oating ol 


models 


mnector for use 
3-pin receptacles 
for n 


terminal lugs 


fatigue lite Prelubri te 
nit high-speed power wrenching wit t 
Machine Products Co 


scTatur4©e 
’ 


illing. National 
Mich. 


Circle 20, on Reader 


Utica 


than 


Service C 


ra 


a 


ming Corp, Mid 


Reader Service C 


Solenoid control valve .. . 


nlot-operated, diaphragm-actuated 


Operates aut 


l ld : 
ymatically 


indepen ent sup 
Nay in 
Pr 
psi d 
re wed and 


disks 
ovide drip 


ne 


inits with barrier-type terminal strips } ° : : 


16 in 
Mounting thre 


and 


face is 5 
144 in 
ferrous non-ferrou 


less than 1. dia 


gear teeth of lI| 
detect both 


pieces. Operating cle 


in 


by di 


Stationary 


pieces Ove! in. di 


( )per ite 


in te mpcrat 


Ilectro Products 


Laboratories, 
Ravenswood Ave, Chicago 40. 


iy , 
' —- | | requiring no iubr 
dia; over-all length ' ad 
— 1 nergized t 
ad is 3-24 ° 
open Mav b 
s metal part 
. Dp mung Or 
De 


ind 
eq lipp d 
peed 
etiiatliall inte ; r consumption is 10.5 w 
: \ vailable in 115, 230, 460 v, 
a Z 230 or 460 v 6U cps, 
ind ¢ ind 230 v dc. Cla-val 
Co, 17th and Placentia, Newport Beach, 

Calif. 


pen 


losing 


ind can 
and 
irances 
1 iT¢ 

' 


4500 N 


Circle 21, on Reader Service Card 


Circle 19, on Reader Service Card 


Reusable torque 


on pi 


hreads 


} 


t in lockin 


i) t 1X 
f tapered p 
and elastical] 


rtion ar 


ration 
ul vhen 
produ 


thank 


fastenc! 


Expanded titanium sheet . . . 


} } 


diamonds 
\lateria 
radiu i 


mgitudinal 


h. Now available in 
tit Mallory-Sharon Metals 


a 1IOn Qualhtl 
Corp, Niles, Ohio. 


locknut .. . 
I Circle 22, on Reader Service Card 


+} ‘ 


PVC moldings... . 


thermal d 


Rigid 


Omposi 
i 


CONTINUED ON 


99 
“ae 
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| a Se 
Only .250” THICK 
ry , 


12.000 
1.D. 


RKeali-\bim ... by Kaydon 


world’s thinnest radial ball bearing 


| ERE’S a typical example of Kaydon’s Reali-Slim unique 

radial ball bearing that’s finding wide application in 
practically every industry. Reali-Slim are the world’s finest 
thin-section bearings and proportionately are thinner than 
a wedding ring. The bearing illustrated here is 12.000” I.D., 
12.500” O.D., .250” thick — weighs less than 8 ounces. De- 
signed for minimum weight and space limitations, it has a 
static load capacity of 5,520 Ibs. and 894 lbs. at 100 rpm 

If you're looking for Reali-Slim, lightweight, radial ball 
or roller bearings, look at Kaydon’s Reali-Slim line. Besides 
hundreds of standard Reali-Slim designs, there’s a wide 


KAYUU 


MUS HKREGON+MICHIG 
{ tvpes of l/l and roller 


Roller | Thrust « Ro 


THE 
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variety of special races, seals and separator 
What's more Kaydon i 
high-precision bearings 


bearing problems 
these Reali-Slim 
specializes in the unusual. In addition 
engineers are prepared to give you valuable 
nical bearing application problems 

For complete data on Reali-S 
special applications, ask for eng 


Li be iring 
ineering ( 
Reali-Slim Ball Bearings 
tact, 4-point contact and ther type 
seven standard cross sect ns fr m 


bore diameters from 4 to 4 
Reali-Slim Roller Bearings in 
types are available in cross sect 
bore diameters from 5 to 40 


GIiINEERING 
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faster... specify the 


PRE-INSULATED DIAMOND GRIP terminal 


If you need terminals with bonded insulation—if you need 
corrosion resistance and wire-supporting vibration resistance— 
you have it instantly in one closure of A-MP’s matched crimping 
tool. Only one lightning-quick step for crimp-sure optimum 
strength and conductivity. A-MP PRE-INSULATED DIAMOND 
Grip Terminals exceed the most rigid military and commercial 
specifications. 

A-MP’s precision-engineered terminals are matched to pre- 
cision-engineered tools that make an exact crimp every time, 
never too little, never too much. Perfect terminations—whether 
you need one or a million. No great operating skill necessary. 
A-MP’s match-mated tooling does all the work and at lower 
installed cost than other methods of wire termination. Wire 
range is from No. 26 to No. 10. 

To solve your wire-end problems, we maintain an international 
engineering service. 

For the full story on the A-MP PRE-INSULATED DIAMOND 
GriP line, send for our catalog. 


AMP INCORPORATED 


Genera! Offices: Harrisburg, Pennsylvania 
A-MP products and engineering assistance are available through wholly-owned 
subsidiaries in: Canada + England «+ France « Holland « Japan 
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New Parts and Materials .continued 


pressure to 15,000 psi. Time-temperature ’ 
relationship is basis of new process. Method 
is said to be particularly important when 
considering the higher molecular weight 
resins. Process permits use of resins and 
stabilizers too heat-sensitive for conven- 
tional long-cycle techniques and requires 
no special equipment Union Carbide 
Plastics Co, 655 Madison Ave, NYC. 


Circle 23, Reader Service Card 


Fhp variable-speed drives . . . 
ill-electric, have 8:1 speed range. Drives 
fiom & through 3? hp are for small con- 
veyors, presses, machines, agitators and 
similar applications Single half-wave 


thyratron electronic tube rectifies standard 


in-plant single-phase, 50 or ¢ cps, 220-y 
ac power to variable-speed drive motor 
Control panel is built around a printed 


ircuit board. Control unit weighs 30 Ib, 
be 


measures about 94 x 14 x 84 in. Can 
mounted on driven machine or at remote 
location. Said to withstand normal vibra- 
tions encountered in direct machine at- 
tachment. Reliance Electric & Engineer- 
ing Co, 24701 Euclid Ave, Cleveland 17. 


Circle 24, Reader Service Card 


€ 


Moment-of-inertia rule . . . 


onverts irregular section into two simp] 

tangles and determines moment of 
inertia of each by formula. Totals are then 
idded to obtain moment of inertia of origi 
nal irregular section. Accuracy is said to 
be within 1] or 2% \ccompanied by 4-pp 
instruction booklet. Cardboard rule is 50¢ 


Lincoln Electric Co, Cleveland 17. 


Circle 25, Reader Service Card 


Piano-type switches . . . 
ire available with any ganging a 


] tation 
of SPDT 


i optional ith ¢ hangeat t 
illuminated if desired. Made in West 
German Available from International 
Electro Exchange, 2307 Foshay Tower, 
Minneapolis 2. 


Circle 26, Reader Service Card 


Motion analysis .. . 
device has neon light 
tabi flashing 


adiust 


luded for all popul: 1OViC 
8) tp t prov ded for yn 


(Continued on page 80) 
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NCW Maxitorag 


electric clutches and brakes 


; ry s ; : 
a . 
qi | ! >) ’ 


S@\. 


q a Is 


* 





ih a 
i 
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Tilig-Gielg-leit-jlela) 
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Again a famous machine tool builder favors 
today's outstanding electric clutches and brakes 


Previously, Pratt & Whitney incorporated MAXITORQ Clutches in their high-precision jig borers. Proved 
performance led their engineers to test and accept the new 9000 series MAXITORQ Electric Clutches 
for their latest development...the fully automatic, numerically controlled, ultra-precision Vertical 

Hole Grinder and Electrolimit Jig Borers. Inset photograph above shows the compact and “clean” 
installation of two of these clutches in the carriage control drive gear box. 


Incorporating new and advanced design principles, the 9000 Series MAXITORQ Electric Clutch is 
well adapted to machine tool drives. It is simple in design... built to machine tool standards... 
requires no adjustments. It can be used either as a clutch or brake. Disc separators not only separate 

discs but also break up residual magnetism, and result in extremely fast, positive action with no 
drag or heating in neutral. Design principles have been PROVED through years of service. There 
are few moving parts. Electrical operating unit remains stationary—hence, there are no trouble- 
some slip rings or brushes; no difficult wiring problems. Clutches operate on standard 110 V a.c. 
converted to 90 V d.c. Other voltages on special order. 


If you have a clutch or brake application where you are looking for NEW and IMPROVED 
performance, we invite you to bring the problem to us. 


Phone, wire or write Dept. PE-12 for new +9000 Series bulletin 


6cJs 





The Carlyle Johnson Machine Company, Manchester, Conn. 
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The OVER-RUNNING CLUTCH With 


3% 


UU 


AALRALALLE! 


OVER-RUNNING -INDEXING 
p= 9X On. Sy i OF 52 8 OE Ce 


STANDARD CLUTCHES FOR 
ORIGINAL EQUIPMENT NEEDS 


} 


Formsprag Clutches 
throughout industry, from bu 
machines to aircraft, in bore 


from ';” to 12”. Several informative 





bulletins available including 





Design Considerations for High 
Speed Over-running Clutches,” “Ten 
Design Ideas’, “Seven Ways to 
Reduce Space and Costs’’, plus the 
complete Formsprag catalog. Write 
for any one or all. 
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Greatest Torque 
Per Inch — Per Ounce 


Modern power transmission design de- 
mands the utmost torque capacity in an 
absolute minimum of space. That’s why 
designers in every field specify Formsprag 
clutches . . . the modern way to transmit 
power on over-running, back-stopping 
and indexing applications. 

Along with highest possible torque 
capacity for its size and weight, every 
Formsprag clutch offers such additional 
benefits as internal simplicity (just four 
basic parts), no measurable backlash, 
light weight, compactness, extreme pre- 
cision and long, trouble-free life. Form- 
sprag’s exclusive, patented principle is 
unlimited in application, yet this full- 
complement sprag type clutch is extremely 
simple in design and operation. 

There is a size and model Formsprag 


clutch for every application. Standard 
models include sleeve bearing, ball bear- 
ing, miniature, and large bore backstop 
types. These are shown in the current 
Formsprag catalog, complete with speci- 
fications, performance data and design 
suggestions. Ask your Formsprag dis- 
tributor, or write direct for your copy. 
For special applications, Formsprag en- 
gineers will recommend a modified stand- 
ard or design a special. Send details of 
your requirements. 


FORMSPRAG COMPANY 

23607 Hoover Road, Dept. 100 

Warren (Detroit), Michigan 

In Canada: Renold Chains Canada, Limited 
In United Kingdom: Renold Chains, Limited 
Distributors in Principal Cities 


RNMSPRAG 
CLUTCHES 


World’s Largest Exclusive Manufacturer of Over-running Clutches 


HOW IT WwoRKS 








An expanding coil spring keeps the Forcing a ball or roller into a curved 
light contact with both inner 
ind outer races. There is thus no lost 
notion, the driving torque being in 
ntaneously transmitted between 
ice The Formsprag 
designed that it will transmit a greater 
ind weight at constantly changing contact points 
Clutch life is prolonged and backlas} 
eliminated. Also, with the inclined sur 
topping and indexing faces discarded, more 


Bprags in wedged space is an old over-runnin 
clutch principle. The sprag 1 

a “roller” of increased diame 
Clutch is so greater contact surtace 1n a give! 
nular space. Formsprag Clutches 
torque in relation to its size 
than any other comparabk rf 
clutch specily Form prag on er 
runnin back 
application 


sprag can be 


inserted to increase torque capacity 
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completely 
redesigned 


REEVE S vari-Speed MoTor PULLEY 


Here is variable speed control in its most simplified form ... 
variable speed control with new economy. 

Disc assemblies have just three main parts: two smooth- 
face, cone-shaped discs; and the belt tension spring. There 
are no other wearing parts to give maintenance trouble. 
Compact disc assemblies available in nine sizes, }4¢ hp. 
through 15 hp., to fit both old and new NEMA motors. 

Separately mounted countershaft assemblies are available. 
For complete information on sizes and available controls, 
write for Bulletin K36b-V582. 


Split section view of sliding disc shows how REEVES “close grooving” maintains 


filn of lubricant between hub length of fixed disc and bore of sliding disc. 


One lubrication point services entire disc assembly. 


New precision bases Four compact sizes to accommodate old and 
new NEMA motors in !¢ through 15 hp. Sturdy bases are specially manu- 


factured to assure positive, easy adjustment and accurate speed control. 


Base and motor slide rods manufactured for precision fit and true alignment. 


Fully-lubricated shifting screw and precision features provide easy shifting. 


REEVES PULLEY COMPANY 
vivision of RELIANCE thtnitnncice 


Columbus, Indiana 


New Parts and Materials continued 


tion of digital counter. Can als 


slave white-light for photograph 
ses. Hand-held unit is 64 x 4% x 2} in 
$99.50, FOB Concord. Aerotronic Asso 
ciates, Concord, NH 


Circle 27, Reader Service Card 


Fusion-sealed capacitor . . . 
ontinued peak performa 


mid t 


© of rated f 
ied. Coming Glass Works, Electronic 
Products Div, Bradford, Penna 
Circle 28, Reade 


Adjustable-voltage drive .. . 


f anode transformer typ i 1 ra 


f 
{ 


d 
cil adeas p 
t nit nt Square 1D) Co, 4041 
N Richards St, Milwaukee 12 
Circle 29, Reader S 


Larger-size photoheads .. . 


i 


yus-Opcration n industi 
Veeder-Root Inc, Hartford 
Circle 30, Reader Service Card 


il appl 


onn 
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Vouatile os 


AcIPcO * 
SPUN TUBES f 


Stainless steel, carbon steel, alloy iron or special analyses 


versatile Actpco tubes are “‘custom-spun”’ to the exact 


physical, chemical and metallurgical specifications required 
by design, manufacturing and end-use conditions. 


SIZE RANGE: 


Because they are centrifugally spun, the metal grain struc- have beer 


» . . 7") hiner 
ture of Acipco tubes is dense, non-directional and porosity- _— 

m™,; . 2.25” to 50 
free. This superior grain structure not only makes AcIPpco 


. . to 4 
tubes easier to machine to close tolerances, but also results 


in greater strength and durability. In addition, the inherent 
dimensional stability and concentricity of Acipco tubes make 


steel and ist 


ANALYSES: A 


dynamic balance easier to attain in finished products 
Actpco’s complete, integrated facilities for casting, heat- 


rro 


plain ar 


t ‘ 


€ ar 


treating, machining, fabricating and testing offer the 


advantages of 


addi. FINISHED: As c 
tional one source—from start to finish i 

. honing 
service. 


‘ é — . shop 
Call or write today for information about Acripco tube 
applications in your field, or for expert technical assistance 


on your specific tubular metal problem. 














FABRICATION 


Complete, integrated fa ties for 
machining, welding, finishing and heat 
treating of tubular parts save time and 
expense for ACIPCO customers 


Tm 














ee BF o> * ‘ ; _s 
HEAT TREATING MACHINING 


Modern equipment for uniform, ACIPCO’'S machine shop, one of 
controlled heat treating and the South's most completely 
quenching is an ACIPCO advan- equipped, performs a full range of 
exact size and metal analysis your tage for users of steel tubes where machine shop operations including 
process or project requires is as- specific physical, mechanical and turning, boring, drilling, facing 
sured other metal properties are required grinding, metallizing, polishing 
and honing 





SPINNING 


ACIPCO tubes are centrifugally 
spun to exact physical and metal- 
turgical specifications. Thus, the 








TECHNICAL ASSISTANCE 


A staff of highly trained e . 
metallurgists, chemists, and cr 

is available to designers a 
facturers who specify ACIP 
tubes 


's 


Special Products Division 
WME FTCA NI 
CAST IRON PIPE Co. 


PHONE AL 1-8121, EXT. 285 «+ BIRMINGHAM, ALA. 
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= i) PPEINZE 


1 agi 


TYPE D BLOWERS 


long life 
simple maintenance 


Single or double blowers, with 
durable metal housing, are 
powered by type D shaded pole 
induction motor. Rugged units 
require little oiling, won't inter- 
fere with radio or TV. Standard 
operation is on 115 V, 60 cy- 
cles, AC. Single unit has load 
speed of 3200 rpm, 55 cfm; 
double unit operates at 3100 
rpm, 100 cfm. Other frequen- 
cies and voltages available. 


Heinze Blowers are designed 
to your exact specifications — 
for vending machines, photo 
dark rooms, laboratories, kit- 
chens, refrigerators, air con- 
ditioning units, furnace draft 
boosters, animated displays, 
cooling electronic equipment, 
and other general cooling appli- 
cations. Write for new catalog 
to Department F 


ELECTRIC COMPANY 
685 Lawrence St., Lowell, Mass. 


SUB-FRACTIONAL HORSEPOWER MOTORS 
AND BLOWERS 
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CATALOGS 


and BULLETINS 


To obtain copies of literature described below, circle corresponding 
number on postcard inside back cover. For those catalogs and bulletins 


available only when requested on company letterhead, see page 84. 


WHEELS, RIMS AND RIM 
SORIES—Catalog, 94 pp 


engineering data and 


ACCES 
Information, 
picture on rims 
Include 


mounting and 


wheels, tools and rim accessories 
step-by-step procedure for 
demounting rims and operating imstru 
With di 
Indexed for 
use. Goodvear Tire & Rubber Co, Metal 
Products Div, Akron 1¢ 
Circle 31, Reader Service Card 


tions for using hydraulic tools 


mensional data and drawings 


COPPER ALLOY LEXICON—Publica 
tfon B-11D, 24 pp. Terms and definition 


ipplying to brass mill preducts in any form 


as supplied by mills are 
al order American Brass Co, Dept 
SBR, Waterbury 20, Conn 


Circle 32, Reader Service Card 


included im alpha 


PRANSISTOR FUNDAMENTALS 

Booklet 4137, 48 pp. Basic information 
isistor theory and circuit ipplica 
Includes ci t diagrams and 

drawings; 48 multiple-choi 

estions bas 

ju tol Ompris 

Radu Corp of Amer 

Plaza, New York 2 


Circle 33, Reader Service Card 


HYDRAULIC WEIGHING SYSTEMS 
Bulletin 582, 16 pp Plan-it-vourself 
type catalog facilitates 


log 


ipphlication of 
rr 

tems to weighing jobs. Brochure 
tionalized to provide access to engineering 


t 
| lat Pricelist is integ 


na ippu 1101 Gata 


part of catalog Questionnaire and 

h sheet check accuracy of selection 
and pricing \pplication examples sh 
lection methods \ H Emery Co, Ne 


Canaan, Conn 


Circle 34, Reader Service Card 


ALUMINUM IN ELECTRICAL SYS 
VEMS—Brochure, 


1} 
pre Hnensive 


32 pp. Based on com 

study, including data from a 

of 400 electrical contractors Re 

of hoosing 

iluminum fo rious electrical applica 

in luding on | ut, and 

Aluminum Co of America 
+ Alcoa Bldg, Pittsburgh 19 

Circle 35, Reader Service Card 


tions and prod ts 


wire and cabk 


CENTRIFUGAL 


PUMPS-—Bulletin 
20.4, 8 pp Describes line of sing] 
tage, side-suction centrifugal pumps avai 
ible in 13 sizes, 14 to 8 in. Specification 


dimensional chart, materials on constrt 


tion and parts interchangeability charts 
ind performance curves. Goulds Pumps 
Inc, 50 Black Brook Rd, Seneca Falls 
NY 

Circle 36, Reader Service Card 


LAMINATED PLASTICS Catalog 
20.000.13. 12 pp Lists and describes 


NRMA and 


military specs as well as special grades for 


laminates which conform t 


specific applications Also 


includes prop 
rtv tables, fabrication information and 
Richardson Co, 2731 Lake 
St. Melrose Park, Ill 


Circle 37, Reader Service Card 


haracteristics 


ELECTROMECHANICAI PARTS 
Booklet, 8 pp Discusses design, engi 
neering and production of electromechani 
il assemblies and precision gears Atlas 
Precision Products Co, Div Prudential In 
dustries Inc, Castor & Kensington Aves, 
Philadelphia 24 

Circle 38, Reader Service Card 


CONTINUOUS HINGES—Catalog 258, 


pp. Specifications and dimensions of 


: , 
tinuous hinges available in steel, brass, 


With photos 

dimensional drawings and profiles of mis 

laneous custom hing National Lock 
Rockford, Ill 


Circle 39, Reader Service Card 


, 
tainless steel or aluminum 


FLUID-POWER EQUIPMENT-—Bull 


10051-G, 12 pp. Includes spe 
llustrations and descriptiv 
f standard put 
vlinders i 
ICCESSOTI Oilg 
St, Milwaukee 4 
Circle 40, Reader Service Card 


ANALOG-TO-DIGITAL CONVERTER 
Brochure D1.03, 4 pp. Provide 

iformation and shows typical pulse out 
1V scribes applications and 


desig1 


t 

itions oO of equipment 
1 

Instruments v, elecomputing 


$38 Saticoy orth Hollywood, 


Circle 41, Reader Service Card 


FLUID-CONTROL SYSTEMS~—Bulletin, 
+ pp. Describes and _ illustrat 

accessories and control systems 
flight and 
‘ dize rs 


ground handling of oils, 
ind liquid or gaseous 
draulic fluid Basic valve de 


(Continued on page 84) 
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Useful though uncommon 


Easy to cut 


Tapered gears, although not commonly used, 
offer a number of advantages when you have a 
design problem requiring an angular relation- 
ship between gear shafts. Production is no prob- 
lem because, with the proper fixtures, tapered 
gears can be cut rapidly and economically on a 
Fellows Gear Shaper. 


The tapered gear is simply one whose axis is 
at an angle to that of the conventional spur or 
helical gear with which it meshes. If the two 
axes are at right angles, the “tapered” gear 
becomes a face gear. If the axes are parallel, it 
is an ordinary cylindrical gear. 


As a result of the use of tapered gears in an air- 
craft engine, an article giving basic formulae 
and design considerations was written by a 
Fellows engineer and published in 1948. In- 
creased interest in this type of gear has since 
resulted in a number of other applications in 
machine tools, marine drives, 
and missile projectors. 


speed reduc el 


Because of this increased interest, reprints 
the article, “Designing Tapered Gears,” 
being made available. If you would like a ¢ 
simply write to our main plant 
Vermont 


in Springfield, 


THE FELLOWS GEAR 


78 River Street. Springt 


Branch Office 


% 


THE 
PRECISION 


nie Gear Production Equipment 
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Catalogs and Bulletins continued 


included. Koehler 
ucts Co, 409 Leo St, 


Aircraft 
Dayton 4, 
Circle 42, Reader Service Card 


Pri 
Ohio 


res are 


FAST, POSITIVE, 


LEAKPROOF 
from 1 to 3000 psi 


CASTINGS AND MANUFACTURING 
FACILITIES—Brochure, 8 pp 


| Describ 


id illustrates qualit ontro tallurgi 
isting manuta 
In i d 

grad 
W arsa 
Circle 43, Reader 


Service Card 


ELECTRIC STRIP HEATER—Bullet 


; 
I| ippi i 
} 


md ad 


’ 


NEW DECCTO 
CHECK VALVE = 


Circle 


44 Reade Serv 


HIGH-TEMPERATURI 
rDC-1§ 


ALLOY~—1 


» 45 


VIBRATION 


PICKUP-B 
D r 


Circle 46, Reader $ 


INDUSTRIAL CONTROI 
1 ind 


VERY 


r replacement 


Circle 47, Reader Service Ca 
1958 MINIATURIZATION AWARD 
RB } } ' " d ; 


l 


nization 
ne, NH 
Circle 48, Reader Service ( 


\ 


SHEATHED CABLI 
1) ibe ( + ; 


Mruninc ts, 


Ma 


Circle 49, Reader Service 


ara 
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SOLENOID CONTROL VALVES—Cat 
Presents ac 


alog 2000, 12 pp 
} 


and 3-way high-presst 


and 
models of 


solenoid valves for hvydrauli powel! 
t includes dimensi 


ms Information 


port veight, specifications, perform 
Witl 
Engi 


inston 


ince data and construction featur 


Waterman 
25 Custer Ave, E\ 


ssure drop charts 
ring Co, 7 


Circle 50, Reader Service Card 


SPEED REDUCERS-—Bulletin 20B 
+ py Discuss nstruction and 


i 


Reader Se 


SNAP-ACTION CAM SWITCH—B 


> S tec i 


SCREW PUMPS~—! 


I ( 
N.B N 


Circle 


53, Reader Se 


PHERMOSI 
TERIALS—B 


PTING PHENOLIC MA 


\ 


Circle 54, Reader Serv 


PLASTIC 


FILMS AND FOAM SHEET 
INGS—Data 7 | i 


‘ live 


ry 


Circle 55, Reader Servi 


Letterhead Re quests Only 


Manufacturers who published following 


literature asked tha requests for copies be 


made on company letterheads 


SQUARE-FOOT CONVERTER- 


\ 
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RIGID URETHANE FOAM /NSULATION 
passes rugged road test’! 






































In use under actual road conditions, rigid urethane foam insu- 
lation is rated excellent for all-around performance in refrig- 
erated truck trailers! 


It is currently proving its superiority as well in “reefer” cars, Modu! 


ar 
home appliances, and industrial, commercial and other re- rigid 
° . . complete i: tio yw truck 
frigeration equipment. trailers, eliminating heat loss 
, os , : “a ' ‘ due to through-metal contacts 
Besides combining insulating efficiency with many practical 
. . Lightweight urethane retains it 
plus values, urethane frequently costs less installed. Molded, hich sitieies y fonger. It has 
: : ‘ igh erticien onge as 
sprayed or foamed in place or worked from slab stock, ure- . low moisture pick-up, dos 


4 


thane foam saves production time and labor. Since it adds = — -* withstar 
250 without deteriorat 


Modular construction fa 


4 


rigidity, lighter structural materials can be substituted in 
many applications 


If you want to explore the use of urethane foam insulation 








our application laboratory can give you valuable assistance 
We produce NACCONATE® Diisocyanates, essential com- 
ponents in all urethane formulations. 


llied 
NATIONAL ANILINE DIVISION ; 
40 RECTOR STREET, NEW YORK 6,N. ¥ hemical 


4 
Atlanta Boston Charlotte (Chattanooga Chicago Greensboro 
los Angeles Philadelphia Portland, Ore. Providence San Francisco 
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MOVEMENT 


Regulate Temperature | emperature changes 
cause a thermostatic charge in the bellows to 
expand and operate a valve, switch, damper 
etc. Charge can also be in an external cup 


MOVEMENT 

Sis 

=> sS , FIXE 

RB ' wr D 

Absorb Expansion Therma! or pressure ex 
pansion is absorbed by this assembly. With 
suitable heads, it can serve as a liquid or gas 
reservoir, such aS an oil reservoir for an 
electrical cable joint 


anenns 

—| —t 

lanl 
ge 

cr 

Transmit Motion Thermostatic or mechanical 

motive force is applied to two Syiphon” bellows 

assemblies joined by a tube for hydraulic 

transmission of motion or power. 


} MOVEMENT 


Control Movement Converts pressure effects 
inside the bellows into controlled movement 
Another assembly accomplishes the same job 
with pressure applied within an external cup 


Bron 

ane 
Absorb Vibration, Expansion Used as pack 
less, leakless expansion joints to absorb thermal 
expansion of steam and water lines, and to 
absorb vibration or provide flexible connec 
tions in other applications. 


| MOVEMENT 


Seal Packless Valves Seamless meta! Sy!- 
phon* bellows replace packing to form leak 
proof valves that never need re-packing. Also 
used to seal stem movement or adjustment 


Cost-Saving 
IDEA STARTERS 


SEAMLESS METAL SYLPHON® BELLOWS 


os 
fee. 


“; ITHRUST ; 


Seal Shafts Spring pressure holds nose of seal 
against shoulder on shaft. Used for refrigerator 
ompressors, etc., to prevent leakage around 
revolving shaft. Another type rotates with shaft 
and seals against stationary plate 


1 
i 
i 


MOVEMENT 


Seal Flexible Joints Used to seal a flexible 
joint or mechanical movement of levers, link 
age, etc., against leakage where the movement 
must be conveyed outside an enclosure, such as 
operating stem of float switches 


DESIGN 
ABSTRACTS 


Viscosity-temperature 
Characteristics 


iscosity md 


W Bischoff, Technical 
Univ of Iimenav (E Germany 
chnik, Sep ‘58, 12 Unter den Linden, NW 7 
W Berlin, Federal Republic of Germany 


Survey of Fastenings 


Fein jerateie 


Designing the Experiment 
\ procedur for determining 


aegree of dccis 
d experi 


1 propose | 


iD 
| 


ind t 
Designing the Experiment WwW J 
3 


Hi Ford 
31-10 


Instrument Co, Engineering Log Thom 


son Ave, Long Island Cify 1, NY 


Inventions and Patterns 
\ panel 


Fulton Sylphon Bellows Assemblies 


Does one of these bellows applications spark an idea for 
improved design or cost reduction for your product? 
Your application idea combined with our half-century 
of experience in making custom-engineered bellows as- 
semblies may lead to tangible benefits for your company. 
@ Write for Engineering Service or Catalog XP-1400. 

< 


Contrats CONTROLS COMPANY Ductile Vanadium—A New Engineering Mate 
® rial T W Merrill, Vanadium Corp of Ame 


ica, Manufacturing Chemists Assn 1625 Eye 
FULTON SYLPHON DIVISION - 


Knoxville 1, Tennessee St. NW. Washington 6, DC 
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PRODUCT ENGINEERING 


SPECIAL COUPLING PROBLEMS 


A special coupling size 7A which provides for 
an extra long axial float, in fact, there is 194%” 
between hubs 


a) 


SOLVED 


at JOHN WALDRON 


From time to time, manufacturers are faced with 
special power transmission problems which cannot 
be handled by standard couplings. Sometimes they 
need a coupling for exceedingly high speed drives, 
sometimes a coupling for very large diameter shafts 
and for other special applications. 


John Waldron, which is well known for its ability to 
produce high quality couplings also makes excellent 
special couplings to customer requirements. In the 
past, Waldron has made couplings that turn at 
speeds over 50,000 RPM, couplings which can take 


over 45,000 HP and couplings for particular appli- 
cations such as continuous lubricated couplings, 
spacer types, shear pins, cut-outs and couplings for 
many other special installations 


If you have a particular power transmission problem 
that needs a special coupling, call or write the John 
Waldron Corporation in New Brunswick, New 
Jersey. Their long experience in designing, and 
manufacturing couplings for special problems, may 
have already solved your problem for you. 


JOHN WALDRON CORP. 


Tt | 


Subsidiary of Midland-Ross Corporation 


New Brunswick, New Jersey 


December 22, 1958 
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“JABSCO PUMPS There’s a lead-lag network 
have proven superior in this SIZE 11 Frame! 
to any others | 
we have tried”... 


FELKER MANUFACTURING COMPANY 


_ 


. id 
——~ 
f= 
* * 
Se Po ut . One compact unit—EAD’s 
n., high performance servo - REAR SHAF 
motor and an inertial dam -- EXTEN 


. . per. Electrically eauivalent 4 
‘o- - to a lead-lag network. This ne ae 


' 


damper means maximum Ke 4 PERMANENT MAGNE 
velocity constants; excellent - N LOW FR 
damping; line frequency in- BEARIN 
sensitivity; no wiring or pick 
up problems; suppression of TYPICAL PARAMETERS 
residual noise; non-critica > 
adjustments and no | n Model No. SD1HLX7-2CC 
shaft output. Meets signifi- 
cant mil ae specs. Operates Size BU ORD Size 1) 
to 150° C. Supplied in sizes Frequency 400 cps 
10 and 15 as well 
Aliso available—Viscous Motor Power 3.5 Malts 
Damped Servomotors. phase 
Write for complete data. 











Stall Torque 0.63 oz. in 
No Load Speed 6300 rpm 
formance and complete dependability, and there's a Magnet Damping 


Jabsco self-priming pumps are tops for high per 


100 dyne-cm-sec 


Jabsco specifically designed for your requirements. astern Corner Freq., cps f)=0.3, f9=1.6 
Mr. F. K. Ryan of Felker Manufacturing Company, ir 
world’s largest manufacturer of diamond abrasive / 


fy 6 














ut-off blades and machinery, reports that “The ‘Tha > > 367 CENTRAL AVENUE 
s-O8 Diades anc mach I : “PUICES, inc. DOVER, NEW HAMPSHIRE 


pumps used on our concrete saws must accommo- CIRCLE 146 READER SERVICE CARD 


date large amounts of foreign matter and impurities, 
as well as withstand rough field usage”—a difficult 
pumping problem, and Jabsco pumps proved to be 
the most profitable solution 


Whatever vour pumping proble ms, there’s a self- specialists in ELECTRO-FLEX 


priming Jabsco pump designed for your application 


solves another 
A few minutes spent with your Jabsco representa- difficult heating 
tive will prove a wise investment. Give him a call- 
‘ . problem. 


Yellow Page Ss ot your phone 


book, or write direct todav! FLEMENTS 
THIS TIME FOR... 


Bronze, stainless steel, 
plastic, and cast iron | 
in plain or ball-bearing This quantity production element 
models heats a resistoflex couple which is 
a flexible line 1%" in dia., made of 
braided steel wire with hex fittings 
Self-priming! Dependable — at each end. Line must be heated be- 
2 , cause it transmits liquid at very low 
Low service — never neoprene impeller Is temperature. Unit embodies snap- 
have to be removed the only moving part! action tee pa tubing tem. 
from installation! Advanced design— gt antsy hn des ' 
; reversible wear plates! if you have a special heating 
Easy maintenance problem let us solve it for you. 
self lubricating! High capacity! We are specialists in light-weight, Rocketdyne Division of 
tough, flexible elements of any North American Aviation, Inc. 
shape or size. Units may be de- Canoga Park, California 
signed to operate under high Material: Silicone rubber 
pneumatic pressure. Insulation sponge, flexible enough to 
may be Silicone Rubber or Neo- bend with the tubing 
prene. Elements may be immers- Rating: 200 watts at 115 V 
able or resistant to corrosion. All (1250 V. breakdown) 
units meet USAF specifications. Resistance Tolerance: +5% 


| 


SERRE RRR ERRRRRR RRR RRR 
JABSCO PUMP COMPANY 


1485 Dale Way, Costa Mesa, Calif 


Gentlemen: Please mail complete information on Jabsco Self-Priming 
Pumps to 











Name send for free illustrated booklet 


Electro-Flex Heat, Inc. | 


83 WOODBINE ST., HARTFORD, CONN. (CHapel 7-2401) 


“FIRST with STANDARD ELEMENTS” 


Title 
Company 
Street 
City Zone State 
SERRE EERE E RRR RRR RRR RRR RRR RRR 
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NEW 
BOOKS 


Switching Circuits with 
Computer Applications 


WATTS S HUMPHREY, JR. McGraw-Hill Book 
Co Inc, 330 W 42nd St, New York 36. 6x 9 
264 pp. $8.50 
he book mainly covers digital sys 
tems—a very common ipplic ition of 
switching circuits. The methods de 
cribed simplify the design of com 
puters. It shows how very large svs 
tems can be designed without drawing 
1 single circuit diagram. The resulting 
equation in then be onverted 
directly to logical or simplified sche 
natic Tor 
hapters explain the 
unary numbermg system and give the 


; 


asic concepts of Boolean algebra. ‘The 
naining chapters cover relay contact 
ietworks, probability, coding svstems, 
iscaded networks,  s¢ 


juential circuits and so forth. Em 
phasis is placed on developing circuits 
with th vest number of com 
ponents nough mathematical det 
vations are included to bridge the 

ge undergraduate math 


in this text 


Introduction to 
Nonlinear Analysis 


W J CUNNINGHAM, Professor of Electrical 
Engineering, Yale University. McGraw-Hill Book 
Co Inc, 330 W 42nd St, New York 36. 9 x 6, 
349 pp. $9.50 


\Nlethods fo Iwi nonlinear dif 


( ntial Cql if 


WItl i inde 

ible are included. Meth 
CTE ire those that can 

be applied with only modest facilities 
Numerical, graphical and analytical 
method il des ped ind many ex 
imple of phys il svstems illustrate 
oth techniques of solution and un 
of phenomena which ma\ 

of electrical 
tems and linear 


presumed 


Dispersed Hard Particle 
Strengthening of Metals 


NICHOLAS J} GRANT OLIVER PRESTON 
Available from Office of Technical Services 
Warhington, DC. 31 pp, 8 a 09. $7 
V p esented of th anou 
f strengthening metals and 


(Continued on page 90) 
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Special channel rolled by Connors’ West 
Virginia Works for Sparton Corporation's 
new TRI-BELT Freight Car Loading System 


Special Sections for 
Special Requirements 


Exceptionally flexible production adaptability enabled Connors 
West Virginia Works to roll channel pictured here to special re 
quirements of new Sparton TRI-BELT Loading System. 

If you have a new design or engineering problem, it will 
pay you to investigate special sections. Rolled to customers 
precise specifications, special sections have saved manufa: 
turers as much as 50% in machining, production and other 
labor costs. 

Call on Connors engineers for free engineering consultant 
service ... fifty years of experience in solving diverse problems 
of industrial design is yours for the asking 





For technical bulletin giving complete information, write 
Department DB, Connors Steel Division, P. O. Box 2562 
Birmingham, Alabama 











“Service and Quality”’ 


H.K. PORTER COMPANY, INC. 


CONNORS STEEL DIVISION 
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Limilorque 


ACTUATORS 


UP OR DOWN 


od 


OR ROTARY —>> 


POSITIONING 


LimiTorque actuators are effi- 
cient, sensitive, automatic heavy 
duty power-operated units for 
positioning machine parts or 
other assemblies requiring Linear 
or Rotary Motion. 


LimiTorque is an electro-me- 
chanical mechanism, using motor 
power through highly efficient 
and precision gearing, to impart 
Linear or Rotary motion 

Limit switches are available to 
limit the travel in either direc- 
tion—Thrust and Torque re- 
sponsive switches control thrust 
or provide emergency shut-off. 
With LimiTorque it is possible 
to control full travel accuracy 
to within .2%—LimiTorque is 
easily and accurately controlled 
by the mere “push of a button”. 
LIMITORQUE IS BACKED BY 30 YEARS’ 
EXPERIENCE IN MOTORIZING ALL TYPES 
OF VALVES— WHY NOT CONSULT US 
REGARDING ANY PROBLEM YOU MAY 
HAVE INVOLVING LINEAR ACTUATION; 
OUR ENGINEERS CAN NO DOUBT 
HELP YOU SOLVE THAT PROBLEM. 


LimiTorque’ 


PHILADELPHIA GEAR CORPORATION 
ERIE AVE. & G STREET 
Offices 


PHILADELPHIA 34, PENNA 
a1! Principal Cities 
INDUSTRIAL GEARS & SPEED REDUCERS 
LIMITORQUE VALVE CONTROLS 

FLUID MIXERS + FLEXIBLE COUPLINGS 


que 
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New Books 


continued 


alloys for high temperature service by 
a suitable dispersion of finely divided 
hard particles. Alloys such as sintered 
aluminum powders, molybdenum con- 
taining small quantities of refractory 
oxides and magnesium containing a 
dispersed intermetallic are considered 
Internal oxidation and other methods 
of achieving a hard particle dispersion 
are discussed. New data on the high 
temperature strength and stability of 
the alloy systems Cu-Al.O,, Ni-Al.O,, 
and Be-Be,C The theo- 
retical aspects of the hardening and 
strengthening 


are shown. 


mechanism 


are pre 
sented and consideration is given to 
the problems associated with the 


powder metallurgy to the various 


proc CSSES 


Standard of the Expansion 
Joint Manufacturers Assn 
Compiled by Technical Committee of EJMA, 
53 Park Pl, New York 7. 81/2 x 11, 32 pp. $1 

Expansion control in pipe lines 
carry hot cold fluids is a 
serious problem confronting the piping 
engineer. As temperature changes oc- 
cur in the pipe lines, allowances must 
be made for changes in pipe length 
owing to thermal expansion, This pub- 
lication sets forth recommended de- 
sign standards for various types of 
metallic packless expansion joints for 
ducts, pipe lines, other 
similar applications 


Oo! 


vessels and 


Effects of Clothing 
On Tolerance to Heat 


VEGHTE and WEBB, Aero Medical Laboratory. 
(PB 131705) Available from Office of Tech 
nical Services, Dept of Commerce, Washington 
25, DC. 8% x 10%, 10 pp. 50¢ 


A series of experiments has been 
conducted to determine the effect of 
clothing on human tolerance to hot 
environments (90 to 160 F.) Expo 
sures were made in five different cloth- 
ing assemblies which were representa 
tive of permeable and impermeable, 
lightweight and heavily insulated Air 
Force clothing 

The effect of the exposures 
measured in terms of physiological 
strain. These experiments show to 
what extent impermeable clothing as 
compared with premeabl 
reduces human tolerance to heat, re 
gardless of insulation value. Insula- 
tion alone serves a protective function 
in heat. However, a heavy permeable 


Was 


clothing, 


(Continued on page 93) 














prevent vapor 


contamination 


with 
reliable oil-free 
lubrication 





Objectionable oil vapor contam- 
ination of discharge air is elimi- 
nated by the graphite composi- 
tion displacement blades—which 
furnish their own lubrication and 
take up their own wear. 


Check 
improved Class 23 pumps 


these new features on the 
1. Sleeves ground to length after assem 
bly with ball bearings insure positive 
positioning of rotor with fixed clear- 
ances between rotor and end plates 


without use of shims 


2. Ball bearings preloaded after assem 


bly reduce end play within clear 
ance allowances 

3. Keyed ball bearing and siveve 
assembly permits easy removal of 


entire end plate assembly due to 
slide fit on shaft 

4. Adequate air space minimizes creep 
ing of bearing lubricant into pump 
interior 

5. Unit rotor and shaft assembly permits 
easy interchangeability in the field 

6. New port locations in end plates 
improve compression efficiency 
retaining the advantage of dry lub 
ricated blades riding on a continuous 


while 


surface to minimize wear 


7. New bearing cover design permits 
easy access for inspection and lubri 


cation without pump disassembly 


With or without fan-cooling depending 
on application A for vacuum or pressure 
service 


Bulletin A 1399 Write for prices 


KRAISSL of 8] « bac. 


289 Wiiliams Ave., Hackensack, N. J. 
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A plane’s best friend is Reliability 








Aircraft parts of Synthane lami- 
nated plastics combine light 
weight, strength and electrical 
insulating properties. 














Almost anyone who flies spells 
‘Reliability’ with a capital “‘R”’ 
Which is one reason why the aviation 
industry is a good customer for 
Synthane laminated plastics. There 
are other reasons. 

Synthane is a material with many 
useful properties in combination 
It’s light in weight (half the weight 
of aluminum). It’s an insulator with 
high dielectric strength, low dielec 
tric losses, excellent insulation re 
sistance. It’s easily machined and 
resistant to chemicals. You’ll go far 
to find one material with all these 
desirable characteristics. 

But Synthane is more than a 
material. It is an investment in re 
liability. Quality control from the 
raw materials to the finished product 
assures you of uniformity and rigid 
compliance with your most exacting 
requirements. 
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Synthane is people. People who 
have grown up with our company 
and take pride in turning out a first 
class job. People to whom promises 
of delivery mean something. People 
who are specialists in working with 
laminated plastics. In short, people 
you can count on. What does all this 
cost you? Little or no more than you 
are now paying for other plastic 
laminates 


If you are interested in a reliable 
source of laminated plastics, you 
might remember that after ‘‘R’’ for 
Reliability comes “‘S”’ for Svnthane 

and Service 








SYNTHANE CORPORATION, 4 RIVER ROA AKS, PA 


CIRCLE 151 READER SERVICE CARD 91 











You cant buy this experience... 












But if h d it 
Rowbottom engineers backed by complete modern 
cam-making facilities are at your service to help 
you in cam design and production. Any type cam you 
need . . . barrel, box, side or indexing . . . in any 
quantity and in practically any size . can be pro 
duced by Rowbottom exactly to your specifications 
with precision, speed and at worthwhile savings. 
Box Cam Back of this complete service is Rowbottom’s long 
exclusive experience in cam manufacture an 
experience which is your assurance of expert techni 
cal advice and intelligent handling of your require- 
ments whether it means producing the cams you need 
or furnishing the machines to make them Nardened end Ground taden Com 
You incur no obligation in asking for assistance on Rowbottom service includes acting as 
your “Cam Production Department” or in 
your requirements. Send for illustrated literature equipping your production line with Cam 
consult Rowbottom . . . NOW! Musk" 
Male’’ Barrel Cam 
The ROWBOTTOM MACHINE CO AvansunY, CON 
S ‘ WATERBURY, CONN. 
CIRCLE 152 READER SERVICE CARD 
} " 
Tetrom MINIATURE SPEED CHANGERS el 
... Ready-to-zo cd 
Complete mow preeees HIGH FREQUENCY 
e Compact ‘ 
meet = H EATING 
HARDENING 
_ | SOLDERING 
; ANNEALING 
: .; MELTING 
Save design, production, and assembly costs BRAZING ‘ 
..- USE METRON SPEED CHANGERS 
AS COMPONENTS IN YOUR PRODUCT 
© Over 400 different standard © Concentric ball-bearing input and oe a ee - 
ratios! 10:9 to 531,441:1 output shafts LEPEL Electronic Tube “ge FR 
@ Small! 1.050" diameter @ Hardened steel spur gears Seem es Sie iW, ; 
Overall lengths: Class A, 3-1/8"; ston 5 KW; 10 KW; 20 KW; 30 KW; 50 KW 
Class B, 3 -15/ 16": Class C, 4-3/4" ® Permanent lubrication 75 KW; 100 KW 
© Transmit power either way to © Prompt delivery on production LEPEL Spark Gap Converters 
100:1 ratios or experimental models 2 KW; 4 KW; 7\2 KW; 15 KW; 30 KW 


Write for Bulletin 100 WRITE FOR THE NEW LEPEL CATALOG 26 


fustraoted poges 
packed with valuable information 


All Lepel equipment is cer tifie comply with the 


INSTRUMENT COMPANY 


444 Lincoln St., Denver 3, Colo. 


DISTRICT OFFICES «+ NEW YORK « CHICAGO 





requirements of the Federal Communica r Com mission 


LEPEL HIGH FREQUENCY LABORATORIES, INC. 


SSth STREET ond 37th AVENUE, WOODSIDE 77, NEW YORK CiTy, NW Y 
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New Books continued 


issembly, by addition of several pet 
meable lavers. proved to be function 


illy impermeable 


Handbook of Electrical 
Discharge Machining 
Elox Corp of Michigan, 1830 N Stephenson 
Highway, Royal Oak 3, Mich. In six sections 
834 x 11. $25 per set 

The handbook is divided into six 


sections. Individual titles include: | Model 
\pplications for Industry; Il—Equip 11025 
ment ind ACCeSSOTIES IT] Lheor and Gusher 
\pplication; 1V—Operation and Main 






tenance: V—Servic ind Spare Part 


lea NEED 


Man-Machine Dynamics 


ELY. BOWEN ond ORLANSKY, Dunlap Assoc 


for Wright Air Development Center. Chapter 
Vil of Joint Services Human Engineering Guide 
to Equipment Design PB 131576) Available 
from Office of Technical Services, Dept of 


Commerce, Washington 25, DC. 84 x 10% 


119 pp. $3 
This report identifi incl discusses 
tactors affecting human performance 9 
n  trackins re n wW itchkeeping . 
vigilance fash ind makes recom 
nendations tow ad wMpro ing the pel 
formance ot si ! tem Whenever 
these recon indation irc. the direct 
uitgrowth of publishes search, ap We can supply you with larger type centrifu- 
propriate studies at ited. Other gal pumps for pumping coolant, some acids, 
recommendations have been develope oils. These pumps can 
by the thor \ xperiences @ Pump up to 400 gallons per minute, maxi 
Phe report divided into three mum 
main parts: gener hnronmation, mm @ Pump up to 90 foot head, maximum 
ortant design factors in closed-loop Sealess and seal type pumps, immersed or 
tems, human time lags. A table of flange mounted 
ntents a n index are provided They are also adaptable for high temperatures 


up to 600 _F. equipped with fan, lantern and 
non-friction grease seal for fumes, ete 


A Study of Muscle 








Forces and Fatigue or smaller pumps too... 
PAUL A HUNSICKER. U ae ee Don’t forget that Ruthman has a complete 
~ niversi o ic ‘ - . 

PB 131722) Available fron Office of Tech line of smaller centrifugal pumps from 1/30 
nical Services, Dept of Commerce, Washington horsepower Write for our complete catalog 
25, DC. 8% x 103%, 47 pp $1.50 
ae ee ee Se Sk CEN Sle Have you a pump problem? 
vith resi Its of |? st neth ¢t ts on 
= S.] : ae . As specialists in the design and manufacture 
ee Cee 1 wipsstcsodae of Centrifugal Pumps, we are ready to help 
" i ay cyt ; 1 i " } ) + . , 
er eee ee ee you with any Centrifugal pump problems 
ere tested. Th its a resenter Just call on us any time 
» percentile tal ind ph rorm 
The next rt f th tucdl nvolves es las 
Tt 1) . 1 T \\ hye 4 { TX Tce 4 
to determine the amount of strength 
Sian A “ibid eecadinien and a | MACHINERY CO. 
upination, The final phase of the N <aeeneie eens 
cand aeallnorentnna= Peale * CIRCULATORS * AGITATORS 
trength-decrement over a 42-hr period + * MOLTEN METAL PUMPS 
Several recommendations a offered ~~ eel 


1818 Reading Road, Cincinnati, Ohio 
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Transformer with Lood Tap Chonger 
equipment on side 


Load Transfer Switch, showing Gib- 
siloy contact fingers 


Daley Hy Pg 


Gibsiloy CONTACTS 


reduce costs, cut maintenance, 
resist sticking & erosion on 
Pennsylvania Load Tap Changer 


Costs and maintenance have been cut on 
a Pennsylvania Transformer with load tap 
changing equipment. One good reason 
Installing Gibsiloy UW-4 copper-tungsten 
electrical contacts. 

Pennsylvania Transformer Division, 
McGraw-Edison Co., also finds Gibson 
contacts resist arc erosion and sticking 
have good conductivity and long life. This 
means reduced operation cost for utilities 
buying the transformer with LTC to main 
tain automatic voltage level. 

The same Gibson experience develop 
ing Gibsiloy UW-4 contacts approved by 
Pennsylvania Transformer can solve your 
contact problems. Send for complete tech 
nical data on Gibsiloy siver, tungsten 
copper, nickel, palladium and other elec 
trical contacts. Contact 
your next problem 


Gibson first on 


See our catalog in Sweet's 
Product Design File or write 
for Gibson 

Cotalog C-520 


4A r 


I / + 
\lamufgactii 


GIBSON ELECTRI 
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EMPLOYMENT OPPORTUNITIES 


BOX 634, DELMONT, PA. 
READER SERVICE CARD 








RESEARCH ENGINEERS 


Young engineers with M.S. or Ph.D. degrees 
Mechanical Engineering or Mechanics are invit 


sis or stress analysis. 
mathematics and the fundamental principles 
of subjects, presently including balancing 

flexible rotors, aircraft fanding-gear system d 
namics, missile and satellite trajectory 
dynamics of high-speed shafts. and 

kinematics of mechanisms. 


advanc 


Our staff members enjoy many advantages, not t 
least of which is an excellent opportunity for a 
vanced study at Itlinois Institute of Technolo 
and other universities 


Write us of your interest 


details 


E. P. Bloch 


ARMOUR RESEARCH FOUNDATION 
of 


IMinois Institute of Technology 
10 West 35th Street 
Chicago 16, Illinois 





te inquire about research positions in analytical 
mechanics, dynamics of machines, vibration analy- 
A good knowledge of applied 


mechanics is required. We work on a wide variety 


studies, 


we will send you full 


- | | OPPORTUNITIES... 


With 
of A 
Growth Company 


of 
y- 


“| | MECHANICAL 


he 


. ENGINEERS 


ME’s with 3 to 8 years ex- 
perience in development of 
engineering standards and 
or product engineering. 








POSITION VACANT 


Mechanical Engineer for permanent pos 
n medium sized Engineering 
Exceptional advancement opportunities 
1 growth company. Prefer man with 5 t 
experience and with M.E. degre 
equivalent. Familiar with design and 
struction of electrical and mechanical 
chine and = equipment P-9356, Pro 
Engineering, Class. Adv. Div.: P. O 
N. ¥. 36, N. ¥ 


years 


Department 


Box 


ition 


with 
o 10 
e or 
con- 
ma- 
duct 

12 


Kindly send resume and salary requirements to 


FRED A. WETERRINGS 


Industrial Relations Division 





DON’T FORGET 


the 
tisements. It is 


writing. 


box number when answering adver- 
the only way we can 
identify the advertiser to whom you are 


HALOID XEROX INC. 


2-20 Haloid Street 





ROCHESTER 3, NEW YORK 


Current 
‘Reprints 





W hile the supply lasts, sigic 


following reprints ar¢ 
the Reader Service 


Opi 
ybtainable py 


the 


using 


Gear Standards 
Prop 1 all-inclusive 
helical, for both instru 
Dec 22, "58 
Foreign Patents 
Why get them? Six 


ible licensing iby 


Tired Metal 
Why have 


thont then 


fatigue 


Linkage Joints 
Di ission of m< 
bette joint De 
Swivel Joints 

These basics will 


Dec &. ’58 


Porcelain Enamel 


New look at wi 


Relays 
Mone 
] 


i 1 


g guide anc 


Savin 


Tap the Reserve Strength in 
Charts and for 


nd the vield strength vou dare go. Set 


Metal 


nulas fo letermining how 


Springs that Store Energy 


How shape and material ¢ n ¢ 


Best 


npares 13 sprin a NX 


Which Tachometer? 


S hon ial 


t th need Nov $8 
Microfilm 
H 


nimiaturization 


Numerical Control of Machine Tools 
How it work } 


ind 


where it’s heading vers tl 


t 
mtimuous path (ct 53 


Optical Projectors 
How projectors may 
esearch and laborator 


nitatior ind = adh 


Mid-S $8 


Three New Rigid Thermoplastics 
Delri Lexan and Pro-fax ar ompared 
ind tables. Sep 2° 5§ Circle E 4 


Electroluminescence 


New area-source of 
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Actuators 
Mechanical 
Aluminum Alloys 18-19, 
Aluminum Coated Sheet & Strip 

(see Steel, Coated) 


Bars 
Metal 
Bearings 
Ball . 
Miniature 
Needle 
Roller 
Bellows 
Belts, Timing 
Blowers 
Brakes 
Electric 
Brass 
Bronze 


Cams 92 
Carbon 4th Cover 
Carbon Parts 4th Cover 
Clutches 
Electrical 77 
Mechanical 
Connectors 
Electrical 98 
Hose 39 
Tube 39 
Contacts & Contact Materials 94 
Control Panels & Switchboards. . 29-30 
Electrical 20, 29-30 
Electronic 29-30 
Copper & Copper Alloys 6, 73 
Couplings Elec 
trical) 
Couplings 
Hydraulic 
Mechanical 


(see Connectors, 


Drafting 
Machines 
Drives 
Variable Speed 80 
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After reading the advertisements classified below 
DETAILED INFORMATION about these products can be obtained 
by using the READER SERVICE CARD 


MORE 








Extrusions 
Metallic 


F 


Fastening Methods 

Fibre 

Fittings, Hose, Pipe & Tube 
Forgings 


Gears 14, 83 
Graphite 4th Cover 


H 


Heating Units 
High Temperature Alloys 
Hose & Tubing 


,t 


Laminated Plastics 
Laminated) 
Lubricating Equipment.2nd Cover, 


(see Plastics, 


M 
Moldings 
Powdered Metal 
Metal Parts) 
Rubber (see Rubber Parts) 
Molybdenum Alloys 
Motors, A-C 
Fractional 
Integral 
Motors, D-C 
Fractional 
Integral 


(see Powdered 


Plastics 85 
Plastics Laminated 91 
Plates 10 
Plugs 98 
Powdered Metal Parts 4th Cover 
Production Machines & Processes 83 


1958 


Pumps 
Air 
Liquid 


Relays 29-30 
Reproduction Equipment 12-13 
Rod Ends 1 
Rubber Parts 


3rd Cover 


Seals 3rd Cover, 36 
Servomechanism Components 88 
Shapes, Roll Formed oh) 
Sheets 

Metal 10 
Special Shapes & Sections. .6, 66, 89 
Speed Increasers & Reducers..14, 92 
Springs 34-35 
Steel 

Alloy 8-9, 10 

Coated 2, 15 

Carbon 8-9, 31 

Spring 31 

Stainless 8-9, 10, 31 
Strip, Metallic 10 


Structural Forms & Shapes 89 


T 


Terminals & Terminal Boards 
Thermostats 
Timers 
Tubing 
Flexible Metal 


Seamless 


Valves 
Hydraulic 


Washers 
Wire 
Wiring Devices 


Zz 


Zinc Coated Sheets 





Special Reprint Offer... 


* FOUR group reprints with reference data on current problems in 


product design are now available for immediate delivery. 


l SANDWICH PANEL MATERIALS 


Selection guide for core materials, facings and adhes 


es presented in tabula 
form 


Core materials include vegetable, mineral and plastic in solid, honeycom!| 
ind foam. Data on facings cover metal 
lists 


wood and plasti Adhesives table 
properties for the 14 most widely used 


16 page booklet 50¢ 
MODERNIZE NOW 


Why and how to modemize the engineering design fun 


how to calculate 
Kk & D investment, costs and manpower needs for a small-company setup; wh 
ou need for a better engineering laboratory; new drafting equipment; how m 
filming 


hop saves development time, and what 
I 


ba 
being used; more service from vour company library: how 


mod 
I 


res to 


24 page booklet 50¢ 


BEARINGS AND LUBRICANTS 


Four recent articles in reprint form pr 


cn 


to-date design information 


| 


Why Bearings Fail— 


. Lubricating with Air— 


] 
dvnam ga 


Instrument Bearings for 300F and up— 
app to | rings at th t it 


mp 


mt il nprove performan 


Lubricants for Instrument Ball Bearings 
ind performan r 42 1 cd t 


| 34 pages 75¢ 
PLATE CAM DESIGN 


Planned series of eight feature ar 


on and | 


vith ompict¢ 
blending of profile irves to minimize 
, 


ed prone svnthesis pressure MalVsis i 


of curvature; evaluation of 

noverment of inertia; design of 
es with common cam curves, and us omputel 
iuthoritati } 


ioritative work by \I. Kloomok nd \ \lufile tf IBM 
48 page booklet $1.00 


: : : = For reprints of single articles trom 

Select the titles you need and send order with remittance to P = pietatins “ 
. . . current issues see st on age 

Reader Service Dept., Product Engineering, 330 West 42nd 4 at S fe 9 

: ‘ . an se Keader rvice ca ris 

Street, New York 36, New York. Price includes delivery. 7 Sige yal late 


issue to get one copy without charge 
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27,000 kinds to choose from! 
connect with If we don’t have what you want, 


CAIN INON — we'll make it for you. 


Largest facilities in the world for plug 


research, development and manufacturing 
USE 
Tor TYPICAL DESIGNS 
AIRCRAFT ; . MS, MS-A, MS-B, MS-€ Conforming to Specihcation MII 


C-5015C. 15 insert diameters and 260 contact layouts. 6 shell 
and ELECTRONIC Qe a stvles. MS3100 to MS3108 with all accessories. Also (MS) F 


INSTRUMENTS Fy) ik CANNON 


for VIBRATION 
RESISTANCE ' 4 MS-E SERIES environme ‘ in Meets Specification MIL-( 


Resilient inserts. Integral cable clamp. New grounding lugs. lr 
and MOISTURE 
PROOF applications 





sealing, improved grommet new grommet follower 





for GENERAL K, RK SERIES... SPECIAL ACME THREAD. The All-Purpose 
CIRCUITRY and Series. Conduit and cable clamp entry types. 1 to 82 contacts 
QUICK DISCONNECT &, | in 213 different contact layouts. 10-, 15-, 30-, 40-, 60-, 80-, 115-. 
é d f and 200-amp. silver-plated contacts. High quality phenolic, 
in more rugge 


melamine, and formica insulators. Cadmium-plated aluminum 


applications alloy shells 





. DP, DPB, DPD, DPD2, DPD2R, DPJ, AND DPS SERIES Rack/panel/ 
UNIT-PLUG-IN chassis. With and without shells: coaxial and high voltage contacts. Permit 


quick disconnect, interchange, replacement, testing and inspection oi as 


. a 
applications... semblies and sub-assemblies 





P, XLR, XL, XK, O, UA, BRS SERIES... many shell styles and insert layouts 
for AUDIO : 
} Straight and angle 90 igs. Latch-lock types. Wall-mounting, panel, lock 
and LOW LEVEL nut mounting, and adapter receptacles, single- and two-gang. 10- to 30-amy 
circuits contacts, co ! = ries teatures 3 gol plated conte 





D, MC, DPA, DPX, AND K MINIATURES miniatures and 

for RADIO and se sub-miniatures designed for amplifiers, miniature indicators, 

ss computer circuits, te lemetering equipment, smal] pre-amps, 

SUB-MINIATURE a and general instrumentation where space is limited and cur 
applications ~ y } rent requirements are generally not over 5 amperes. Variety of shell styles, 


junction shell, and insert arrangements. 3 to 50 contacts, plu 





GS (MS TYPE), KH, RKH, DAH, BFH, TBFH, DBH, KH30 with steel 
shells and contacts to withstand high pressures from within or without 
SEALED 


Insulation is a glass material, fused under high temperature to shell and 


applications contacts, thus forming a hermetic seal 





for HIGH 
MS-K, MS-“FW,” AND CANNON K-“FW”" STEEL SHELL CONNECTORS 
TEMPERATURE Open flame protection offered in the greatest variety of this type of co 
and firewall ( nector. Wall- or box-mounting receptacles. Straight or angle 90 


(rimp-type contacts Inserts of glass-hlled materials 


applications 





Cannon Extectric Company, 3208 Humboldt St., Los Angeles 31, Califor 
£ 
nia. Factories in Los Angeles, Salem, Mass., Toronto, Can., London, Eng., 
Melbourne, Austl. Manufacturing licensees Paris, Tokyo. Representatives 
Melt Austl. M f g | P Tok Rey tat 
and distributors in all principal cities. 
please refer to Dept. 106 


GANNON ELEGTRIS = « 
Since 1915 \secTRic 
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E41. Electroluminescence Roundup on tt 
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. LONG LIFE, LOW FRICTION 
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KAPSEAL! 


The KAPSEAL is a Teflon ‘boot’’ which 
is used with a standard O-ring to provide a good 
seal with superior frictional and wear characteristics. 
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KAPSEAL is a trademark of Minnesota Rubber Co 


Teflon is o trademark of the DuPont Company 
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GRAPHITAR ang GRAM 


(CARBON-GRAPHITE) (PRODUCTS OF POWDER METALLURGY) 


bearings in Leland submersible motor 
unit operate with gasoline as 
the only lubricant 


Running directly in gasoline, this superbly-designed 
Leland submersible motor embodies two GRAMIX 
thrust washers and two GRAPHITAR bearings to keep 
the operation of this amazing explosion-proof pump 
motor safe and smooth. 


Thirty years ago the manufacturer of these pumps— 
the Leland Electric Co., Dayton, Ohio, a division of 
American Machine and Foundry Co., developed the 
first gasoline curb-pump motor to receive Under- 
writers’ Laboratories’ approval. Throughout their 
long experience, they have selected every compon- 
ent with great care. It is thus significant that for 
Leland’s submersible motor they selected GRAPHITAR 
and GRAMIX bearings. 


GRAPHITAR is a non-metallic, carbon-graphite ma- 
terial that will not weld or score even when in contact 
with a metal shaft. Any liquid will act as a lubricant, 
thereby reducing friction and increasing service life. 
With low-viscosity liquids such as gasoline, friction 


is at a minimum because of the low film strength 


GRAMIX, tough, long-wearing sintered-metal, has an 
extremely high particle hardness and excellent sur- 
face finish; can be precision die-pressed to tolerances 
within .0005”. GRAMIX parts can withstand incredible 
amounts of pounding action. These factors, coupled 
with their extremely low cost, have helped add to 
the increasing use of GRAMIX parts in many industries. 


Write today for these two new engineering bulletins 
GRAPHITAR Bulletin No. 20, and GRAMIX Bulletin 
No. 21. 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION THE WICKES CORPORATION, SAGINAW 1, MICHIGAN 
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